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&BSTP&CT 

This report contains national estimates of the 
prevalence of selected congenital and early development health 
problems. It describes the relationship of selected aspects of family 
background* infant health status* and early developmental history to 
the intellect uat development and maturity of noninstitutionaliaed 
children 6-11 years of age in the Onited States* based on findings 
froa the Health Examination Survey of 1963-65. The strong direct 
association between both the intellectual development and 
intellectual maturity of these children and the educational 
attainment of their parents found in this study were consistent with 
previous findings. Other significant findings were: (1) lower 
deviation lQ«s for children whose mothers were under 20 and over 40 
years; (2) negative relationship of family size to Intelligence of 
children; (3) lower mean levels of both measured intellectual 
development and intellectual maturity among children below and above 
normal birthweight (5-10 pounds) ; (4) strong association between 
delayed walking and speaking* and the intellectual development and 
maturity of Onited States children. Statistical analyses and an 
extensive reference list are appended. (Author/PC) 



BO 099 745 

AOTROB 
TITtP 



IHSTITOTIOH 

BEPOPT HO 
POB OiTE 
HOTE 

AVAILABLE FBOH 



EORS PPICE 
DBSCPIPTORS 



o 

ERLC 



Data from the 

NATIONAL HEALTH SURVEY 



Series 11 
Number 142 



in 
o 

UJ 



Family Background, 
Early Development, and 
Intelligence of Children 
6-11 Years 



United States 



u ^ DC HA«< T M r Of Hf: Al tm 
EDUCATION 

vr \' . } i » N ^ 

-1 N ■■'*S ' - •« AN . vS w ■ . N 
■ '•.■*•' ' . I «« ■** 

•4.. N • ' • I . .» 
r ... • ^ , . . T 



The reiationships of estimated inteiligence of these children to 
factors in their background* prenatal care, condition of the child 
at birth, early devetopmantai history, preschool educational exper* 
fence» and present medical problems arc analyzed. 
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St'rirs II rqwirts f^nw-nt rtmlin^s from tlic NatU»iu! Mvalth Exau»in.tti«iii Sijnfv. whUh 
<«{tt.iHis <l.tt.i throtiKh <Iir<'t t evatnin.ition. tistn, and tmaMttenu«ut> of Hainpks oi tlw I'.S 
population. K<'{h>i|\ I iltr«iuK(i relate to tlu* atlult [mi^rani. Adtlitionat rep >rls f tini cm 
inf{ this profftani wilt be f<»rth<€»nttnu ami will be numbered <ometutiveIy. Ilu* preNent 
report is <»ne ot a numlier uf re|H»rts <»!' tlndini;^ Irtmi the ihtldren and \<\uih pro{i«ratn'v, 
Cy< les II aatl MI the Health Ksaniinatitin Survey. Iluse reports, emanating fr«»m the same 
survey tne( hani>nu an* beinK published in Series 1 I but are tuunbttt't. (on>e< utivety begitt- 
ning with H) 1 . It is hoped this will guide users to the data in whi« h the. .tre interested. 




Library of Cof^ess Cataloging if> Pubitcatton Data 

R.'hcrts, Jr.tn 

FamiK b.u kuroimd, rarlv develuptiient, and intellitiente <»! thtldren (i-l I years. 

{Nation.il Orutt i t«»t Mr.dth St.iti>(i« s. D.it.i troui ih<' .\ati<»n.d lUvlth Survev, snies 1 1. 
m.. I VI) (DIIKW put»lit.iti«.n .V.. (lIHAl T". KJ'i h 
Supt. I)«Ms. no.: UK 20.2210: 1 1/142. 
Ini hides hUdioiir.iphit a! ref* r« tu ts. 

I. I)»\el«»pmental p'^v < hohiolot^y Statistits. 2. I)eh»riniti»'s (ieneti* .tspeiis 
Statistics, 'i. r.hildren I'nited States Statistics. 4. Famih rnittd .States-Slat isUt s. 
I. KnucI, .-Vinold, joint .utthm. H. litle. III. Series: I'nited States. Xati<inal Centei b»r 
llcaltlj Statist!! s. Vila! aud health st.ttistji s. Series 1 1 : I)jta fr<»m the Xatiotialllealth Sunev . 
Data trom tin- heahh e\atnujatJ"n >ur\ey. no. 142. IV. Sejlrs: I'luted States. Dept. ol 
Health, Kdmatuuj. jml VVehaie. DHKW publiiati..n n... {IIR.\> 75 l<i24. |DM.M: l.CliiUi 
development. 2. I amilv. i lutelliiieme. \V2A M48vk no. 142 H)74j 
K.\4U7.:<\ i47 n... 142 |R{ril| .tl2*.0!)7.k 
ISliN O HMie; <HH»K.«) { i<,2.7*S*0 J22t)'>7*i j 74-2H)2 



ERIC 



NATIONAL CENTER FOR HEALTH STATISTICS 




PHILU* S { AWRFNd:. Si !>., ih-puty Din'cM 
fAC CJH !. FEI.DMAN, HhJ>.. ActW)! .4A.i^vtuK' Ihnwtof U^r Analysis 
CiAIt, f'. MSHt K, Awih'uztc Dirt^i^^r for ttw Co<>perutiv»* Health Statistks Systetn 
ELljAH L. WHITE. As^ociatv i>rrvn>r fot IXtta Systems 
IWAO M MORfVAMA, Fh.l>.. Associare IHrector for hitr^rfuitio^ul Statistia 
EDWARD E MINTY. AssocUte Director for MaPuigerpiem 
RDBERT A. ISRAEL, Af^sociate Director for Operations 
Ql^ENTlN R, REMEIN, Associate iHra torfor l^oj^ram IXveloprttent 
PHILIP S. LAWRENC-L, Sv IX. Acting Associate Director for Research 
ALIc:E ha YW( K)D, iuforfnatioft Officer 



DIVISION OF HEALTH EXAMINATION STATISTICS 



PETER V. V. HAMlll.Medical Adviser, Children aftd Youth Prograrns 
A RNOLD ENG EL. Medical Adviser, Adtdt Programs 
j EAN ROBERTS, Chief, Medical Statistics Branch 
HENRY W. MILLER, Chief, Operatiofts Oftd Quality Control Branch 




KDWARI) B. PERRfN. PhJX, thnctor 



ARTHUR J, McDowell, Dirrcfor 
GARRfE LOSBE. Deputy Director 



Vital and Health Statittict^ias 142 



DHEW Publication No. (HRA) 75^1624 

Library of Cangress Catalog Card Number 74-4037 



CONTENTS 



Pagp 



IntroductUm I 

Source's and Limitations of Data 2 

Ftndinji^ 3 

Family Background 3 

Parent Education 3 

Relatit>n to First Parent 4 

Birthplace of Mother 5 

A^' of Parents 5 

Family Si^^e 5 

Age Order 8 

Prenatal Care« Complications 9 

Condition ofChild at Birth 9 

Bin h weight 9 

Length of Hospitalization 10 

Omgenital Malformations and Birth Injury 10 

Handedness ^ 10 

Twin Status 10 

Early Developmental History « 10 

Change from Breast Feeding , • 10 

Walking 11 

S|ieech 11 

learning Speed 11 

Health at 1 Year 12 

Medical Problems 12 

Medical Htstor>' of Neurological Problems ' 12 

Medical Findings on Examination 12 

Preschool Educational Experience 13 

Discussion 1"^ 

Family Background 15 

Condition of Child at Birth 16 

EaHy Developmental History 17 

Meuical Problems 17 

Preschool Experience 18 

Summary ••• 18 

References 20 



Hi 

ERIC 



Pagp 



List of Dctaikd Tubicx 23 

Appendix I. Stutisticat Notes $5 

The Sun'cv l>e%m 35 

Reliability 36 

Sampling and Measurement Krrtir 36 

Small Catexories 37 

Appendix !!. Dcmtt^raphic and Socioeconomic Terms 38 

Appendix III. Household Questionnaire and Medical History* Items 40 



1 



ERIC 



SYMBOLS 

Data not available 

C^atcKory ncit applicable • 

Quantity zero ^ — . — 

Quantity more than 0 but less than 0.05 

Figure does not meet standards ol 

reliability or precision 



FAMILY BACKGROUND, EARLY OEVB.OPMENT, 
AND INTaUGENCE OF CHILDREN 6-1 1 YEARS 

Jean Riil>eru and / ci t>i>ieK M.l)„ Ihvisiitm uf Health Examination Statistics 



INTRODUCTION 

IhiH rcpi»rt ctmtain^ national e<$tiniate«of the 
prrvalcme of !»elertfd congetuut and early 
developmental health problems and desiribes 
the relationship of selected anpects of family 
baik^ound. infant health status* and early 
developmental history to the intellectual devel- 
opment and maturity of nonin^titutionaii^ed 
children 6-1 1 year* of age in the United State«&, 
ba>ed on findings from the Health Kxaminattun 
Sitr\r> ot llXiS l!Hi5, 

The Health Kxamination $ur\ey \% a major 
profjram t>f the Naii<»nal Center for Health 
Statistics whit h was establiNlied to carry out the 
Health Survey Act oi 195(1, enacted by the 84th 
CimgrciiH to provide for a cotitiniting a5(ses.<nient 
of the health status of the U.S. population. 

Three different programs are uttlt^£ed in the 
Naticmal Health Survey.^ The Health Interview 
Survey collects health tnformatfim from samples 
ot people by household interview. The Health 
Resources programs obtain health data as well as 
health resc^une and utilisation information 
through surveys of hospitals* nursing h(»mes and 
other resident institutions, and the entire range 
of personnel in the health occupations. The 
Health Kxainiiiation Survey, from which the 
national estimates in this rcp(»rt were obtained, 
collects health data bv direct phvsical examina* 
tiiin. tests, and measurements performed on 
samples of the population. 

The Health Kvainination Survey has been 
conducted as a scriej^ of separate programs, or 
cycles, which were limited to some specific 
segment of the noninstitutionali^ed population 



and to s^pecific aspects of health. In the Tirst 
c>*cle, data were obtained on the prevalence of 
certain chronic diseases and the distribution of 
various physical and physiological measures or 
characteristics in a defmed adult populalton,^*' 
In the second cycle* cm which this report is 
based, a probability sample of the Nation^s 
mminstitutionalized children 6-11 years of age 
was selected and examined. The examination* 
which focused primarily on health factors re- 
iated to growth and development* included an 
examination hv a pediatrician* an examination 
by a dentistt tests administered by a psycholo>* 
gist* and a variety of tests and measurements by 
technicians. Prii»r to the examinaticm« demo* 
graphic and scnioeconomic data on household 
members as well as medical history* behavioral, 
and related data on the child to be examined 
were obtained from one of the parents* usually 
the mother. Ancillary data for the child on grade 
placement « teacher\ ratings of his behavior and 
adjust ment« and health problems known to the 
teacher were requested from the school. Birth 
certificates for verification of the age and 
information related to the child at birth were 
also obtained, t he survey plan* sample design* 
examination content* and operation of this 
program have been descril>ed in detail previ* 
ously."* 

Field collection operations for this cycle 
started in July 1963 and were ccmipleted in 
December 1965. There were 7,1 19 childreft« or 
96 percent, examined mil of the total pnibabil* 
ity sample of 7*417 children selected. This 
natitmal sample is representative* and the group 
of examinees is also chisely representative of the 
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nearly L?4 mihiMn n<miiisiMuf um.ili/ed thildti-n 
O il ycMt'i f»l .lyr «n flu- I'luicd State^i ai tlic 
time cif the Kurvcy. 

SutNtu\il note> on iMe survey rcti 
ability of the clata, and f^ampling and mcaKUtr' 
mrnt error art* %ho%vn in appendix I. Demo- 
^aphte and •icHioeronomti ternts ate deiined in 
appendix II. 

SOURCES AND LIMITATIONS 
OF DATA 

Bark^ound inhfrmatiMit on the taniilic^ i^t 
thej^e children that imiudcd family si/e, pi»«4tti* n 
of mother in the housch«dd. and edtu tumal 
level of the part-ios was obtained in a s\ t^tdtrd- 
i/ed interview hy the l\S. Bureau uf thi- Llen^^us 
perM»nnei tiuiinK the seleetinn o( the sample to 
Ih* exanniieil. 

Medt4.d htstiiry intormatitm regarding pre- 
nata! care, totnptieatioiiii during pre|^aney« 
plac e (»f birth of c hild* length of haHptlatt^alion 
alter birth» birthweii;h!. twin staliiH. handedness, 
early de\eh»pmentai history, mfant health 
status health history ot neun^lo^ieal c(mditions« 
and presehodi educational experience- was ob- 
tained fr(»m a self-adminisilt'red questicmnatre 
teri in the htime ot the sample child by the 
Census inter%iewer. Ihe iorms wete completed 
by the parent, usitally the mother, and picked 
up about 2 weeksi later by the Health Examina* 
tion Survey (HKS) field representative. During; 
her visit to the hf>me, the IIKS field representa- 
tive reviewed the history and answered questicms 
that the paretit ttiay Mave had ct^ncerning that 
ftirm. 

Informatiim a\ tilahle trom the birth certifi- 
cate for m»»re than !>4 percent of the examined 
children include.! birth order of the child» 
birthplace of the mt»ther. other children of this 
mother now dead or stillborn, age cif mother and 
father at the time of this birth, pregnancy 
c<»mplications« place of birth, birthw*eight« and 
twin status, and that for about 00 percent of the 
examined children included informaticm on ccm- 
genital malformation and birth injury. 

Questions used fro«u the houtichold interview, 
medical history;, and birth certificate are shown 
in appc*ndix 111, 

Data (HI congenital he.^rt disease and neuro- 
logical ami musculoskeletal ccmditicms present 
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iml del* f f« d at the time ot the nutvey ^-ere 
obtattictt tii>m the di.igttostic imprcssic^us o( the 
sur\e\ |iediatrician based on the findings oi his 
exan)ih<Mu»n and on evaluation of the medical 
hisii»ry% m descril>ed previously.^ 

tCstimateii of the intellectual development 
levels of these children were based on the 
findings from the VcHrabulary and BUxk Design 
subtests of the Wechider Intelligence Scale for 
Children (WISC), which had been administered 
during the psychological part of the examination 
by the survey psychologists in a uniform man- 
ner, as previously described.^ l*he Vocabulary 
and Block Design subtests of the WISC were 
selected from the Verbal and Performance test 
groups, respectively, since previous studies indi* 
cated that they were at least as good as any 2 of 
the 12 subtests of the WISC in estimating Full 
Scale inteltigcMice from that test.^ 

A more thorough evaluation of the adequacy 
of these two subtests of the WISC in the 
estimation of Full Scale Intelligence Qiunient 
(IQ) of children 6-1 1 years of age was made by 
Dr. Jime Mercer <>f the University of California 
and the California State Department of Mental 
, lygiene tinder ccmtract with the Naticmal Cen- 
ter for Health Statistics. Findings from this 
study among l^%\0 children attending public 
.^lement;^v^' schools in Riverside, California, in 
I9f>7.l9t;8 showed that the dyad of subtests 
UM'd in the national survey produced predictions 
of Full Scale IQ that were better or . ' !east as 
^in d as any other dyad of the WISC itt»sh alt 
three ethnic groups in the Riverside satnt^tf. ihe 
correlation of Full Scale with the Vcxc i •ulary* 
BKuk Design dyad determined eithei :is a 
multiple ccurelatiim from the two subtests or as 
a simple correlaticm with the sum of the (scaled) 
scores from the two subtests was +0.887 

For convenience in this report* raw scores on 
the Vocabulary and Block Design subtests for 
children at each single year of age have been 
convened to standard sc^ores by setting the mean 
obtained in this study at 100 and the standard 
deviation at 15. The estimates for the Full Scale 
deviation IQ from both subtests combined in 
this report were derived by adding the standard 
scores on the two subtests and again making a 
scale transformation setting the mean at 100 and 
standard deviation at 15. Kxcept for the stand- 
ardisation within 1-year rather than 4-month age 
intervals and the use of standard scores rather 
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than H.%kd si<»rcs, the iur\\*ods usvA here are 
idrnti<\U lo tiio*.t* dtMnlN i! lu the iwo prevtoiw 
|Hiblk*atumf( on WIKC fiatlmg^i 4tmmg chil- 
dren.^** This wa> done <o that the Htondord 
score values %vould he in wxtixh more nearly 
eotnparable to th* ^ii? fft)ni the RicHiiti:*d 
Goo^nouf^^Harris L>rawing 1 etit» 

Imeilectual maturity tc^'ct trstimates fur these 
children were based on findinfi from the modi* 
fied Goodenough^larriii Drawing Test. As in the 
previously published (indings from this test in 
the national survey amotig children^ raw scores 
im the Man and Woman Scales have been 
convened to standard scores %vilh a scale tram^ 
f<Hrmation to a mtm of 100 and standard 
deviaUonof 15.» 

These standard M tne or deviation IQ values 
make possible the comparison of children of one 
sgs with others of different ages* since these are 
measuresi whUh theoretically remain invariant 
with age on fetcsl for a partii*ular child unless 
his actual te^i performance a& et^mpared with \n% 
peers ehan^ev 

FINDINGS 

FamHy Background 

Pr- \i<fiK tepori> Inmi thi> national study have 
itMiNMlcrtcl the rclait<m^htp of education of the 
first |»ari-f!t (for 84 percent* this wa«i tUv talhei 
of the ihiid) ami of family income to the level 
• >f ntellcitital deveU>pmcnt and intcltei tuui nw- 
tum\ at CS. children 6-1 1 yean^ of age.***^^* A 
st^.Hnr. positive ;iisscKiatton was found w^ith each 
MH i4>cionomic faeti»r» The degree of a^^HiKiation 
\- .ts »ul>!»t4ntijlly gteater f4>r intellectual develop* 
n;ent asi mea.«(ured by the short form of the 
\\ \SV than Int mtelkvtual maturity as meuiiufed 
tn tl>c nNnhfied Go<Klenough^lIarris Dravvini; 
Icjit (l{M>). On both tests the association was 
sii^htly greater with parent education thati uiiii 
t.ttntly income* Kor the WISC the c<^rrel*jt ion or 
degree i^f aHsiHiati<m (r) with education wan 
^AH and with init>me •43. For the IIFI) test 
the correlation with education was -^.24 and 
with income -^.20. The association^^ were 
stronger on the Vocabular>* than cm the HI<H*k 
DcKisn subtests of the \VISC» When the clfcet of 
tmome is held ctmstanu the dei^ree M ass*»cia» 
tton In 'Vvt'cti parent educau<»n and intrllinence 
iA tlifsf i htldten only stightl\ tedu< < t\ hiTa«ist* 



of the strtmg relaiicmship existing between 
eduisition and inctmic ^ -^.5H), 

In this report tlie relation of additk^nal 
aspects of family background to tnteU^{ence will 
be ccmsidered^ includii^ educational level of 
both parentSt whether both paremt are Itvtng in 
the hotisehi^ wfaethm^ the mother was fordgn 
bom« ^gts of both panmu at the timt these 
chtkhtm were bora« oilMrr children in the family 
mn now living* family si«e» and age order of the 
child in the family* 

Aiimi ^ircalion. - tlie strong motive rehh 
ticmship between educaticm of the first ptfent in 
the household and mtetltgence of tt^ child b 
clearly evident on each aspect of intell^rnce aa 
measured in this study. Th^^ mean standard scmre 
or deviation IQ on the WISC increased consist* 
entiy firom 86 amot^ those v^iose fhst parent 
had IcM than S years of formal schooling to 108 
among tbos»c whose parent had some college 
education (table 1)» The association was stronger 
cm the estimate of verbal intelligence as obtained 
on the V<Kabukury subtest of the WISC^ %vhere 
mean standard scores increased from 84 among 
childa^n who^' first parent had less than 5 yestfs* 
schooling to 110 among those whose parent had 
some i olic^' educati<m^ than on the estimate of 
intellectual performance from the Block Design 
subtest of the \VISC« where the mean standaprd 
scores tnerCitsed with parentis educational level 
from 90 to 107. 

On the measure of tntetlertual maturity from 
the inoUified Goodenot*gh4Iarris Drawing Test, 
the ctmsisient ass^krtation of parentis education 
with intelligence of the i hild, although of a 
lower ordei ^)f magnitude, h clearly evident, 
with the mean deviation IQ increasing fron\90 
atmmg thohc wh<»sc ftrst parent had the least 
education to nearlv 103 atnong those whose 
parent had some < t^Uege Ciittcation. The p*ittem 
is similar whether the child drew the figure of a 
man or a woman on this test* 

t he pattem of. association between education 
of the second parent {fc^r 86 percent of the 
children^ the mother) and intelligenrc of the 
child is essentially identical to that found vdih 
resipect to the cducati<^n of the child% first 
parent. The mean dcviatum of these children 
increased i omistetttly on the WISC from HO to 
\UH and on the HFD fr€>m 90 to 104, as the 
educatitm 4>f the second piirent increased from 
kss than 5 years t<i years or more (tad>le 1). 
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The rchic .ition.il Wwls nt tht' tirst and stH t»tut 
|iatrnt ot the « iuUi \cm\ to iu* stiiiiLit* {r >.^MH. 
Wi^hiit the tout fiMMil ciitH .itiiMKil Ktciu|»% <on- 
Mdcrt'd hm\ for M {H-nctit Imth parcfitv vs,vrv 
within ihf same ^rtatp, t«»r IS |hmcciu the lirst 
pari'iif %%a?i uiie \v\vl advatuiHt. tor 17 |ii'tAi'iU 
thr MTimd parent wa% oiir ivwl adv .iiu cd, hIuU' 
lor onlv 5 i^ncnt wa** tiit-rr rntac- ihaii one level 
dilterenie hetweeit the t^-vc* parents 

When the edtu atintial «>f the nr?il parent 
is held loiistant and that ot the sec >nd patent 
aitfiwed to \*irv, the |>o?iiiive pattern it* a^MHta- 
tion 4it the tatter witfi the standar<t si iresi ot tlie 
ehitd may he «»eeti to persist lonsiHteiitly on the 
V'oeabulary >uhtesis within each edtieatiotiai 
ffoup the tirsi parent* on thi' Bftn-k Design 
tor tliose vvhuve ttfkt paretit had 5 year^ or more 
4>t Mtioolin^. .ttid oti the lIFi) when limited to 
lir>t parent with r>-IU year?i of formal nehiioling 
(table 2 and ti»{nre I ). 



I'he p;fiterti of i««Mfttiation lHM%%'een the 
tatherV and niotherN edin ation and ihe HUetli« 
^enee td their ehildren is eKsenttally identic al to 
that indicated above lor the ftrnt and mhciiuI 
parent of theve ehildren. 

Hriathni !o ftr\i parvnt. For the majority cd 
the^^e ihddren (84 {u-rient) thi* firshiisted parent 
tti the hou!^ehotd wan the father, while f >r nearly 
M) pereent the mother was the oidy patent. \xss 
than t pcTi ent were li% ^n^ with unreiatc*d foster 
parents or guardians. Children whose father or 
stepfather was in the household f>r witoM* 
mother was the only parent ^^nerally obtained 
higher mean scores than ihosie living with grattd- 
parents, other relatives, or fotster parents, as may 
Ik- seen in table A for findings from the IIFI) 
test* The pattern is somewhat more consistent 
for those drawing the Man than the Woman 
figitre. though the dtfferenee between the mean 
scores on the two scales is negligible. 
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Fi(|ure 1, Mnan deviation IQ on ttie WISC Vocdls^larv Block Oetign and the HFD tests iO€ cttlldren 6-11 yaart. by eckicatiCMiai 

attainment of fint and seeond parents United Statet, 1963-196S« 
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Table A. Mumiw# of (rf»'.dren, percent diifdren. mean fitandard icoret. ami %Uf\i$ar^ error of *cor^ on tfw Goodenough>Hdrris 

Test f i>r children 6 f I years, by relation of first partnt fo child; United States. I963-!86S 



Rfiat»o« of f if^t %menx to child 


Number of 
children m 
thouwinds 


Percent of 
children 


Goodenough-HartfS Dra^ng Test 


Mean ttafKiard scores 


Standard error 


Man 
Scale 


Wom^i 
Soale 


Man 
Scale 


Woman 
Scale 


Ftfhef ... 




84.4 


101 A 


101.0 


0.64 


0.48 


Mother 


7,227 


9.8 


97.8 


98.6 


1.06 


088 


5tei>father 


723 


3 1 


100.2 


96.6 


1.61 


1.77 


Stepmotht?f 


4 


00 


*994 




* 70,27 




Grar^dfatt^er 


18? 


0 8 


943 


975 


2.46 


4.42 




1M 


OS 


92.1 


924 


5.66 


3.70 
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90.5 


923 


3.45 


3.60 


Uofeiated 9Vi»rd>an 


16 


0.1 


'93.0 


•113.1 


» 65.77 


* 56.98 


fo^U . partfnt 


195 


OS 


96.6 


95.2 


2.11 


3.93 



* UnreltaU^*? ifsti mates, included only for comptetertess. 



Htrlkfilui c mnihrn Children 6*1 1 yiMni o( 
age whcKc mothiTs were born in a ftireign 
country obtained stgnifiean«iy to%ver mean 
Mandard nc ores on the V%H'abular>' siibtCHt of the 
Wise than th<H»e whcHie mothen» were born in 
this country (K7 compared with l(K)); while on 
the Block De^iiign subtciit and the HFU test, the 
mean differences Hx*re small enough to be due to 
9iampling variability alone (table :) and figure 2). 
These findings are similar among boys and girk 
but are less consistent by age because of the 
small number of children with foreign-born 
mothers (:i.4 pcn ent). The poorer perlt>rmance 
for those with foreign-born mothers oit the 
V'cHabulary subtest is most evident among the 
youngest children at ages ti and 7; while on the 
Block Design subtest, this is apparent only 
among those at age 6. Amcmg older children, on 
the Wise and the IIFD tests, the mean differ 
ence.N were small emnigh to be* due to sampling 
variability atone. 

Af(r of parents. Mean deviation IQ*s of chil- 
dren 6-11 years of age in the United States 
increa.sed consistently with their mother*s age at 
the time thev were born« reaching their maxi- 
mum values for those whose moihers had been 
25-39 years* On the measure of intellectual 
development (WlSC), the iiKrea-se was from a 
mean standard score of 95 to lOt ; while on the 
measure of intellectual maturity (IIFD), mean 
deviaticm IQ increased cmly 3 points from 98 to 
slightly over I0(» (table 4 and figure 3), Only on 



the Wise were surer . mean differences 
between maternal age groups 10-19 years and 
20-24 years la^'f^e enough to be st'tistically 
' significant at the 5-percent pr-obabiiity le.eL 

Only negligible variations in mean deviation 
IQ of children over the maternal age span 25*39 
years were evident; while among children whose 
mothers had been 45 years or over, mean 
deviation IQ*s cm both measures declined to 
their lowest point, 90 on the WISC and 91 on 
the liFD* Because of the small number of 
mothers in these older age groups, the mean 
difterrnces in deviation IQ of their children were 
small enough to be due to sampling variability 
alone, i.e., not statistically significant at the 
5>percent probability leveL The decline was 
slightly sharper on the Vocabulary than on the 
Block Design subtest of the WISC and on the 
Woman than on the Man Scale of the HFO. 

The pattern of increase in mean deviation IQ 
of children with paternal age at childbirth is 
generally similar to that with maternal age on 
both measures of intelligence. However, on the 
WISC the mean values varied between 100 and 
101 over the paternal ^ i^ian of 25-44 years. 
On both tests the decline in the older (paternal) 
age groups was slightly less than that found with 
maternal age and the differences between the 
findings on the two subtests and two scales were 
less marked 

Family size. The intelligence of children 6-1 1 
years of age in this ccmntry, both on the 
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tmrasures of intellectual development (WISC) 
and tntetlectual maturity (IIFt)), wa$ found to 
decrease consistently as the number of other 
children in the household increased. \f ean devia^ 
tton IQ's on the WISC decreased nearly IS 
points* about 0«8 standard deviation* from 10$ 
for children in families with one additional child 
to 90 for thi>se in families with seven or more 
other children (table 5 anu Hgure 4). On the 
HFD test the decline was less rapid: mean 
ckviation lQ*s dnipped less than 8 points* the 
equivalent of 0.5 standard deviation* from the 
maximum on that test of nearly 102 for children 
in families with two other children to the 
minimum of 94 for those in families with seven 
or more other children. Mean differences in 
performance on the WISC were also lai^ 
emmgh to br statistically signiflcant between 
children in families with two*three and three* 
four other children and on the IIFD bet%veen 
those in families with two-three others. 

On the subtctits* the decrease was greatest on 
the WISC Vocabulary subtest* a mean difference 
of 17 standard score points* and least on the 
other three« 8 points on the WISC Block Design 
and Man Scale (HFD) and 7 points on the 
Woman Scale (HFD). 



Only children and those with one other child 
in the family obtained lai|^r mean standard 
scores (4 points greater) on the Vocabulary than 
on the Block Design subtest of the WISC* while 
the reverse was found for tho^ from lai^^ 
families of four or more other chiltfren. Only for 
those in families vidth two or three other 
children were the mean standard score differ-^ 
ences so small they coidd easily be due to 
samplii^ variabUfty alone* Le.^ not dgiuficant at 
the 5-percent probability level The Hndings on 
the two scales of the HFD test with respect to 
the family size were less condstent than those 
on the WISC subtests, althoi^ diildren mth 
one other sibling rated s^ptiifkantly higfKr on 
the Man than on the Woman Scale. Only 
diildren and those with three or five siblings 
obtaimrd mean scores that wei]e slightly greater 
on the Man than on the Woman Scale* while in 
other sized families* the revene was found. 

Children from families of no more thw three 
other children obtained hitter mean standard 
scores on the WISC than on the HFD tests^ ivhile 
the reverse was found among those from larger 
families* Mean differences were larg^ enouglh to 
be statistically s^nifkant only for £amiUes of 
one* five* and six other children. 




Figure 4* Mean deviatton 10 on the WISC Vocabulary and Block DaMc^ and tiia modifkNi HFD tatti fdr cblldiM 8»11 yeari« by 

mimbar of children undar 20 In the household: Unl »(t Statat, lM3»19Sft. 
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Ilic negative rdatioiiiditp of intelligence and 
family *i/.e wa5> stronj^er for t>«>ysi than for girls as 
measured on the WISC, a mean decrease of 1 3 
standard score points for boys (from a mean of 
103 for those in families with two other children 
to 90 for thow in families with se%en or more 
other children) com|>ared with 10 points for 
girts (from a mean of 101 for those in families' 
with two other children U% 91 for those in 
families with seven or more other children). The 
relationship and sex difference on the WlSC 
Vixrabuiary subtest findings were substantially 
greater than those on the WlSC Block llestgn. 

llie mean differences in deviation IQ with 
rmpect to family sisse for both boys and girls 
were lower and more nearly similar on the 
measure of intellectual maturity (HFD) than on 
that of intellectual development (\VISC), B 
standard score points for boys and gtiis between 
those with two other children and those with 
seven or mt>rc other children in the family. The 
pattern c^f relatiiinship on the WISC Block 
Design performance with family size was similar 
to that on the HFD test* decreasii^ mean scores 
%vith increasing family siace of 10 points for both 
boys and girls. 

The positive relationship of education of the 
first parent to the intelligence of the child is 
found cotisistently across all family siase groups 
(table 6). Mean standard scores for children 
whose Hrst parent had some college education 
exceeded those whose parent had less than 5 
years* schooling on both subtests of the WISC 
and the HFD test* regardless of si^e of the 
family. *rhe mean differences between those in 
the hi^est and lowest educational groups were 
g^atcst on the Vocabulary subtest for children 
from families with one or more other children 
and ranged from 21 to 25 standard score points. 
On the Vocabulary subtest for only children and 
on the Block Design for those with or without 
siblings* the magnitude of the mean differences 
i«ere about the equivalent of one standard 
deviation^ or 1 5*1 7 points. On the HFD test the 
differences ranged from 10 to 15 points. 

When controlled by educational level of the 
first parent^ a consistent pattern of inverse 
relationship of family sisse to performance on 
the Vocabulary subtest %vas found %vithin each 
parent educaticmal level. The mean difference in 
standard score points between those in the 



smallest and tai^t si^ed families was less for 
those in families where the first parent had some 
college education (9 points) than for those 
whose parent bad 12 yean of ^rhooling or less 
(15«15 points). Differences on the Block Design 
subtest and the HFD test were substantially 
smaller and less consistent with family sbee* 
ran^ng from 2-^ standard score points across 
the four parent education groups. 

Children who had one or more older sibling 
%vho had died or were stitlbom, prior to the 
birth of the child in thb study^ rated lower on 
these measures of intdl^^ce than did children 
from families where thb had not occurred (table 
7). However^ no d^nificant or consistent trend 
%vas found in relation to the number of such 
nonliving older siblti^. 

Age order. A s^niHcant relationship was 
found between the agt order (binh order) of the 
children and their performance on the intelli- 
gence tests in this study. The mean deviation IQ 
on both the measure of intellectual development 
and that of intelkctual maturity decreased 
consistently with the decreasii^ agj^ cnder of the 
children^ from 101 and 100 among those %vho 
were olcfest or only diUdren In the family to 92 
and 96, res^ctively, among those 6th or later in 
ag^ order (tid>le 8). 

The relationship to age order was sub* 
stantially stronger on the WISC than on the 
HFD test. On the test parts^ the association with 
age order was abo substantially stronger on the 
Vocabulary than the Block Design of the WISC 
and some%i^t weaker on the Woman than on 
the Man Scale of the HFD test. The mean 
decreases on the Voad>ulary« Block Design* 
Man, and Woman test parts between those v^o 
were Hrst and those who ivere 6th or later were 
12, 7; 5, and 2 standard score points, re^>ec« 
tively. This pattern of relationship between 
deviation IQ of the^c children and their ag^ 
order was generally similar among both boys and 
girb- 

When controlled by famfiy she (number of 
children un<kr 20 years in hoitsehold), the 
pattern of relationship of intdl^nce of children 
to their order in the family b essentially 
eliminated^ However, children from smaller 
families (three or fewer children) rated higher on 
these tests than did children from larger families^ 
irrespective of age orckr. The Hndtogs on the 
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t%vi> subtestH of the WISC* where the pattern is 
<itrorigest« are shouti in table 9. 

As would be expecttx!^ irreHpeclive of the age 
order of the chttd« there was a consistent 
Increase in mean deviation IQ with increase in 
educational level of the patent* The pattern, 
which wa^ scimitar with respect ti> the educa- 
tional level of both first and second parents wan 
shown on the WISC with the education of the 
first parent and on the HFD test with the 
education of the second parent (table 10). 

Prenatal Care, Complieatlom 

The extent of prenatal care md complications 
during pregnanc>' for the mothers of these 
children age 6*11 years in the present national 
study have been described in a previous re* 
port*'* Some prenatal medical care haci been 
obtained for m<»re than 97 percent of the 
mothers of these children. Medical problems or 
complications during thU pregnancy were re- 
ported for 13 percent* nearly all of whom had 
consulted a doctor regarding the conditicm* 

No relationship was found between the intetti* 
gence of these children and whether their 
mothers had had complications during this 
prqe^ancy. The mean deviation IQ*s on both 
measures of intelligence were approximately 100 
for the 13 percent whose mothers had such 
problems indicated on the chile's birth certiH* 
cate and for the 87 percent whose mothers did 
not (table 11). Those whose mothers had ob- 
tained s<ime prenatal care during this pregnancy 
tested somewhat higher than those i/\4iose moth<* 
ers did not* although the differences no longer 
existed when the effect of parent education was 
removed. 

CoftdttkMi of Child at Birth 

B$ttkweight, Available information from the 
medical history given by the mother fo* the 
children 6- 11 years of age in this survey and 
from the child's own birth certificate showed 
that nearly 3 percent had %veighed less than 5 
pmnds at birth* percent between 5 and 10 
pounds* and the remaining I percent more than 
10 pounds J * 

Children who weighed lietween 5 and 10 
|Hiuncls at birth rated higher on the two meas* 



ures uf interigencc than those %vho weight'd less 
than 5 pounds or more than 10 pounds (table 12 
and figure 5). Mean differences on the WISC 
were 5 and 4 standard score points, re^>ectivety, 
for those who weighed less than 5 pounds or 
more than 10 pounds. On the HFD test they 
were nearly 4 apd 2 standard score points, 
respectively. Only on the measure of intellectual 
maturity (HFD) was the mean difference be* 
tween the scores for those essentially normal 
weight at birth and the heavier babies smalt 
enough to be due to samplir^ variability alone* 
i.e., not statistically significant at the 5»percait 
probability level 

When the more detailed birthwd^t data 
from the birth certificate are used, the increase 
in mean deviation IQ ivith %vei^t (at birth) is 
slow but consistent up to about 8 pounds, as 
illustrated in table B for the WISC short-form 
fmdings. For boys this mcrease was from 89 
among those weighii^ less than S pounds 5 
ounces at birth to over 102 for those weif^hing 
between 7 pounds 12 ounces and 8 pounds 13 
ounces. Giris showed a similar consistent but 




F(9ure 5. Mean doviation IQ on the ihon form of the Wachtter 
Intettisenoe Scale tor Children (WISC) and on the nwdifled 
Goodnnough-Harris Human Figure Drawing (HFO) tests for 
children 6>1 1 years of aga. by vn^^t at birth : United States. 
1963*t96&. 
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Trt»le B. M«a» <Jev..ition IQ u»»d staixlard error of mt?fi»i on tht» WISC s^^<»t . tor m. bv birthwekttu afwl sex fof chiMren 

6- 1 1 years: United States, 196:M965 



BIrthweight from birth certificate 


Deviation IQ 


Boys 


Girts 


Boys 


Girls 




Mean 


Standard error 




88.4 


90.3 




1.50 




94.2 


9S.1 


2.70 


1.80 




96.2 


96.0 


1.40 


1.00 




98.1 


97.0 


0.90 


0.70 




101.4 


98.3 


0.70 


0.60 




102.4 


99.9 


0.90 


0.70 




102.0 


97.1 


1.30 


i.eo 




97.7 


97.7 


1.70 


4.10 



nc^tgibic proportion (0.1 percent) ambidex- 
trous. 

Mean deviation IQ*s for right-handed children 
were nearly identical to those for ieft-handcd 
children on both measures of intell^encc and on 
the four subtests or parts. The substantially 
lower mean standard scores for the ambidex- 
trous group are probably due to sampling 
variability alone» i.e., not significant at the 
5-perccnt level. 

ium Twins were found to score 

iJi^tly but not significantly lower than the 
single-bom children on both the measure of 
intellectual development and that of intcllectujil 
maturity. Mean differences in deviation IQ 
between nontwins and twtns» as well as between 
fraternal and identical t%vins» were small enough 
to be due to sampling variability alone since 
only about 2 percent of these children were 
twins. 

Eariy DevetofMnemal HIttory 

Information on the early developmental his- 
tory of these children 6-1 1 years of age at the 
time of this study-including the age they first 
started %valking by themselves or (faking their 
first real %w>rd and the relative speed with which 
they learned to do thinp by weinselves-have 
been described and analyzed previously.* * 

Change from breast feeding, - ChMren who 
were reported by their mothers at the time of 
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slightly smaller gain in mean IQ. from 90 lo 100 
over the same birthweight span. 

Lf'ngtk of hospitaltzathn, Tho.se children 
who Here kepi in the hospital 2 %veeks or less 
following their birth rated higiier on both 
measures of intelligence, on the average, than 
those who were retained for over 2 weeks. Mean 
differences were large enough to be statistically 
significant on WISC (bt>th Vocabular)' and Block 
n^ign) and on the Woman but not on the Man 
Scale of the fIFD test. The group who required 
more than 2 weeks of hospital care at that time 
(3 percent of the children) would have included 
a large proportitm of those bom prematurely, 
with birth injuries, congenital malformations, 
and other med t al problems. * * 

Congenital malformations and hirth injury. - 
Children for whom a congenital malformation (»r 
a birth injury was recorded and identified on the 
birth certificate obtained somewhat lower mean 
standard scores on the WISC (b<ith Vocabulary 
and Block Design), but not on the HFD test, 
than those for whom no abnormality was noted 
at birth. However, the proportion of children 
%vho had such conditions was so small, i.e., less 
than 2 percent, that the mean differences in 
standard «core could easily be due to sampling 
variability alone. 

Handedness. Among these children 6-11 
years of age at the time of this study, approxi* 
mately U percent were left handed and the 
remaining 89 percent right handed, *vith a 
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th<* survey («» hdd iiu Uuu(>K' u^cpiing tht 

tht>j>c !iH%tst fed; geiu'i.iUv iau*<l sh^hily but not 
$ignilkatitl> higher (tnvati Uitiviciuc i>f 2*^!) 
i&undard jKorc points) on ^hc ^unvy tncMwircs of 
inteUettiiiit dcvclcipmcnt and intcIU c tual matur** 
u% than thf rcmainmg t> per- cut <»t « hitdtcn \vhi> 
were repi>rted to haw had some oi a cuns^idcr* 
able problem switching to regular food (table 
Vi). 

Walking. The intetttgeme of children who 
finiit walked by themseKcs before the age of 1 
year wa&« on the average^ similar to that fcnr 
childbren whi> did not start walking until !2 to 
IH months of age* Mean deviaticm IQ*s on the 
measures of intellectual development and inteU 
lectual maturity were ^^proximately 100 for 
hoXh thmv who started walking early and those 
whi> started at the mo^re usual age (table 13 and 
figure 6). 

However, among children who did not walk 
alone until after 18 months of age (nearly 4 




UnrlHT 1? I? t8 Ov« ta 

mrmtfn mmths m»H«th^ 



AGE CHltD PIflST WAtK^D A10N« 



Plliure Mecin ctevtatOMi tQ on the short form ot the Vtechsler 
InteHigence Scatft fof ChiKirer! (WISC) and on the modified 
Goodenouph-Harrts Human lignite Drawing (MFD) te«t« for 
ch.tdret^ 641 yeam of age, oy age chitd ffst walked 
«iion»* UnttKi States. 196d-l96f>. 



tmnmum 

l»erient of the chiidrctt). tht mean deviation IQ 
in tM>th the WISC and the iIFI> tent was 
substantially lower about 10 ^>int!t less than 
for these who walked alone by or before 18 
monthii. Mean differences %vere statistically sig- 
nificant at the 1 •percent probability level on 
tH>th tests and the four subtests or parts. The 
mean difference or lag for this physically re* 
tarded group was slt^tly greater on the Vocabu- 
lary subtest and Man Scale of the HFD test than 
on the Block Design subtest and the Woman 
Scale of the HFD test (12 and 1 1 standard score 
points compared with 8 and 9). 

Both boys and girls who started walking later 
than usual were sdso significantly and similarly 
retarded in mean deviation IQ on these intelli- 
gence tests. 

S/>cfcA.- Children who did not speak their 
first word until after 18 months of age (8 
percent) were also significantly lower in intelli- 
gence as measured in this survey on either the 
short form of the WISC or the modified HFD 
test than those who started speakin|; earlier. 
Their mean deviation IQ*s on both tests were 7 
points behind those who started talking before 
the age of 1 year and 5 points behind those who 
began between 12 and 18 months of age (table 
13 and figure 7). The differences in mean 
standard scores among all three groups-those 
who started talking early, at the more normal 
i^e. or later-were too lai^ge to be due to 
sampling variability alone, i.e., statistically sig- 
nificant at least at the 5-percent level The 
extent of retardation in deviation IQ among 
those starting to speak later than usual was 
slightly greater on the Vocabulary subtest than 
on the other subtests. Amoi^ girt» and boys 
there was a similar pattern of Io«ver intelligence 
levels, on the average, among those starting to 
talk later than usual. 

Learning speed. Mothers* ratings of the speed 
with which their children learned to do things 
such as eating or dressing by themselves is 
generally consbtent miU their children*s later 
performance at ^es 6-11 years on these intelli- 
gence tests at the time of the survey. Thofl« 
children considered by their mothers as learning 
faster than other children had significantly 
hif^er mean deviation IQV on both intelligence 
tests (scores of 103 on the WISC and 102 on the 
HFD) than those wht>se learning speed was 
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Figure 7. Mean dev»At*ort tQ on the tbort form of tfte W»ch$ler 
tmetltgenee $C9^ for Chiidren <WISC) and on the mocitfidd 
Goodenough-Mdrrit Human Figure Orawtn^ (HFO) mu for 
cfYttdr«fl 6-11 yeafs of age« by age child «|)oke fim real 
word. United States. 1963-1 

considcriYrd average {scores of 99 on both tests). 
The latter group^ with average learning speedy 
rated substanti^ty higher on these tc^t$ than 
thoiie reported to have been slower in learning 
than other children (mean scores of 89 on the 
Wise and 91 on the I!FI». These differentials 
were found on all four subtests among both 
boys and girts. 



HaatHi 8t 1 Ysar 

At the end of their first year of life, 91 
percent of the children 6*1 1 years of ^ %vere 
reported to have been in good health, neaiiy 8 
percent in fair healthy and nearly 2 percent in 
poor health, according to the information given 
by their mothers at the time of this survey, as 
previously described.^ * 

Those children whose mothers reported them 
to have been in good health at I year of age 
rated significantly higher on both measures of 

12 
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intelttgem e na^d in ihe study than thiHC con* 
stden^d in fair »>r ptMir health at that earlier 
periiHi The pcittvm was similar on biUh te?*ts: 
the respec tive *nc in deviation IQ's on the WISC 
by infant health status were 100^ 97^ and 9:<; 
and on the lli'i) they were 100, 98, and 9^ 
(tabic ITf. Thi . .lationHhip of infant health 
HtatuH to inteU'igtnce of children 6*11 years of 
age w^s consistent amr>ng both boys ;md girts on 
all fi ur subtests* 

Madteal Problemt 

Mcdic€ii history of nvurohgicul f^mh- 
lems. The medical histories for the children 
obtained fnim the mother just prior to their 
examination indicated that 0,Jt percent were 
known to have epilepsy and 0,1 percent cerebral 
palsy « as pre\iously described.*^ 

Those children reported to have cerebral palsy 
tested more than 15 standard score points below 
other children* cm the average, on each of the 
tests and subtests of intelligence used in the 
survey (table 14), mean differences that on the 
Wise and HFD were statistically significant at 
the 5<percent probability level clespite the low 
prevalence of this condition* Hiose with a 
history of epilepsy also had s^ificantly lower 
mean deviation tQ*s cm these tests than cither 
children, but the mean differences were sub* 
stantially smaller, 5 standard score points cm the 
WISC and 8 cm the HFU. 

Medical findings on examination. From the 
medical findii^ on physical examination at the 
time of the survey, the prevalence of heart 
conditions among UJS* children 6*11 years %vas 
estimated as 2*6 per 100 children and fi>r 
neuromuscular joint conditicms as 3*6 per 100 
(table 14 and figure 8). In additicm 3*6 per 100 
children were found to have some other type of 
medical ccmdition. These fmdings were based on 
the medical history made available to the ex^ 
amining pediatrician and his o%vn di^ostic 
flndinra at the time of the survey examina^ 
tion.*2^ Information from the birth ciertificates 
available for 60 percent of these children 
showed that a coi^nitat malformation with or 
without a birth injury had been evident at birth 
for LO percent and that an additional O.S 
percent had a birth ii^jury only. It should be 
kept in mind that all three sources of infor- 
mation-the birth certificate, the medical his* 
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Ptgure 8. Percent of cHil<lr«*n 6*1 1 yean of age, by tpeafie tinding on turvey phyfticsl e^camlnaticin: United 8t&tei« 1963«106&* 



tor\\ and the examination -are subject to ob- 
server difference!!* 

The examining pediatrician ccmsidered 80 
percent of the heart ccmditiom and 60 percent 
of the neuromuscular joint condition found or 
identified on examination in the survey* to have 
been congenital 

Thoj^e children with congenital heart or 
neuromusi*ular joint ccmditicms found or identi- 
fied on examinaticm s^cored substantially lower 
on tioth mea5iureH of intelligence u«;ed in the 
survey than children without such physical 
condttionn and slightly below those whose heart 
or neuromuscular joint condition was considered 
to ha.e been acquired. Mean de\*iation IQ*s for 
those children with ccmgenital heart conditions 
wrre 5 standard score points below and those 
with acquired heart condition about 3 points 
below those without heart conditions on both 
types of intelligence tests (WISC and HFD). 
Th<»se children wUh c<mgenttal neuromuscular 
joint conditions had mean dev'iation IQ^s on the 
HFD 8 standard score points below and on the 
Wise nearly 6 standard score points below the 
respective mean deviation IQ*s for children 
without sxuh conditicms (table 14 and figure 9). 

A further review of the spectiic type of 
tuntrolf ^f^tc al joint conditi<ms indicated that 0.5 
percent of the children in this study had a 



neurological condition identified as cerebral 
palsy, other cerebral prt)blem« or minimal cere- 
bral dysfunction; 03 percent were identified on 
examination as mor^loid and/or mentally re- 
tarded, 0,6 percent as having eye muscle dis- 
orders^ and 2.2 percent as having only mm^ 
culoskeletat joint conditions. 

Findings from the measure of inlellectuai 
development (WISC) used in the survey show 
significantly lower mean deviation IQ*s for those 
children with a condition identifled by the 
pediatrician as mongolism and/or mental retar- 
dation or as cerebral patsy« other cerebral 
problem^ or minimal cerebral dysfunction than 
for those children with eye disorders or mus- 
culoskeletal joint conditicms, as may be seen in 
table 14. 

Praidiool Edticttkmal Experitmr j 

On the medical history* obtained prior to the 
survey examination of these children 6-1 1 >*ears 
of age the mother was asked wh^ thcr the child 
had attended kindeigarten and/or nursery 
sch<H>l. Se\'enty percent of these dhikiren were 
jrcported to have had such preschool educational 
experience. The mean de\iation IQ*s for children 
with this experience was significantly greater 
than for those without it, 7 standard score 
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points greater on the WlSC and 4 pi>int!i j^reater 
on the HFI). The differentia! existed on both 
the Vmaliulary and UJcnrk I>csign subtests of the 
Wise (mean differentes of 8 und 6 standard 
s.c<»re p«»int?i» respectively) but only on the 
Woman Scale of the HFD, and <m that t<» a lesser 
extent {$ staiidard sc<»re pc»ints). 

When ctm^idered in reiatitm to the educa- 
tional le\el »»f dm parent for white and Negro 
childani. those with pre»ch<H»I educational ex- 
perience consistently scored slightly higher, 2 to 
ti standard sctire points on the average, on the 
Wise Vocabulary and BUkU Design subtests and 
on the HFl> test than ihtise without such 
experience at cath level of parent educati<m 
(table 15). The <.niy exception was on the WFD 
test for white children whose parents had 
c«>mpteted less than 5 years of forntiU schooling. 

The relationship between educational level of 
parent and deviatit»n IQ of the child was 
stronger on the WISC for white than ftir Negn> 
children but of approximately the same order of 
magnitude on the HFD test for both racial 
groups among children with and without some 
pres(h<M<l educational experience. Hence, for 
children of b«»th racial grotips, preschool educa^ 



tional experience does seem to have a slight 
positive influence on their standard sctwts on 
these intelligence tests even when the effect of 
the educational level of their first parent b held 
ctmstant. 

OlSCUSStOM 

Factors in the family background and early 
developmental history of children considered in 
this report in relation to their measured intelli- 
gence will thcmseh'es generally be influenced by 
various aspects of both heredity and environ- 
ment in var>'ing degrees. The contrtbutioiut of 
both have been the subject of extensive study 
for over half a century since Binet's early work 
with intelligence testing.* ♦ Studies of twins such 
as that of $carr-SaIapatek> ' have attempted to 
estimate the prop<Mrtion of varlabltity in general 
intelligence scores due to heredity and environ, 
ment among the advantaged and disadvantaged. 
However* thb report is limited to national 
estimates of the pattern of interrelation of the 
factors considered with measured tntelUi^nee. 
Comparisons are made insofar as possible with 
previous relevant findings among children* al> 
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though alm«>j*^ without exception the pre\4out 
studies have used tests of intelligence different 
and not preuMrty comparable to thot>e used in 
the prntent national sur\ey. 



Family Background 

The strong direct as»miati»»ii bet%veen both 
the intellectual development and intellectual 
maturity of U.S. children 6-11 yean of age and 
the educational attainment <»f their paivnts 
found in the prciient national study are consiKt- 
ent with previouti findings amon^f those groups 
of children studied by Bay ley** and H«»nzik,*^ 

Younger children in the present study whose 
mothers were foreign bom^ and hence would 
have included a dispropcirtionate number who 
were bilingual, rated lower on the verbal but not 
on the performance tests of intelUgence used in 
thi!» study than did children of comparable ;ige 
t»f native«bom mothers, consbtent with the 
findings from nearly 100 in^estigaticms in the 
United States and other ctmntrie* with respect 
t(» intelligence test sc(»res of younger bilingtial 
versus monolingual children.* ^ 

The pattern of association between maternal 
age and intellectual functioning of children from 
the present study (lo%ver deviation IQ*s for 
children whose m<»ther5 were under 20 years and 
those 40 years and over) is simibr to but even 
mure pronounced than that found by Lobl** at 
Johns H(»pkins in his study of more than 3,000 
births among mothen from middle and lower 
sociocultural groups. He attributed the de- 
pressed IQ*s for children of younger mothers to 
a number (»f biological and environmental fac* 
tors including physiological and anatomic im> 
maturity influencing maternal reproductive ca- 
pacity and immaturity of maternal behavior 
with respect to chitd*rearing practices. The 
(Mcurreme of mongolism and other anomalies of 
the central nervous system he found to be 
strongly related to advancing maternal age. with 
over half of the reported cases of such condi- 
tions in his study being among children of 
mothers 36 years and older. 

With respect to the effect of paternal age on 
intelligence of children, Newcombe and Taven* 
dalc^** found, among their study group in 
British Clolumbia, a significant paternal age 



effect which is essentially hnlcpeiuient of ^he 
effect of maternal age for fathers 45 ycais and 
older C(»nsistent with results from the present 
study. In particular, coiH(entia! malformations 
were substantially more frequently found among 
ditldren with oldor fathers. 

lite negative relationship of family size, i.e., 
number of live sibtmgs, to the InteUigence of 
U.S. children in the present study was more 
pronounced on the veriral than on the per- 
formance tcsu and stronger among those %irho8e 
parents had no cdlc^ edut^ticm than thtwe 
wh(»se parents did. This relattonditp is cot»sstent 
with findings of Anaataii****** Bi^ema.*' Hig- 
gins,** and Nisbet.**'** The retath« differen- 
tial in verbal and nonverbal development has 
been attributed to different degrees of adult 
(.. intact provided In famtlkf of different site and 
of different economic leveb. However, studies of 
Dawson^^ and 0*Hanlon^S among some 1,200 
Glasgow children showed an even stronger nega- 
tive or inverse relationship between intelligence 
(Stanford-Binet tests) and family sixe %vhen all 
births, including stiUbirths, were considered than 
when limited to live siblings in the family, litis 
is also consistent with findings from the present 
study where there is a more marked difference 
in mean dev*iation IQ between single chihiren 
and those with one or more stilS>om or deceased 
siblings than with one or more live siblings. 

The influence of ordinal birth position on 
measured intelligence has been investigated for 
some 100 years, Altus,'* in a review article, 
cites analyses of persons in Wkols Who, Rhodes 
Sch0lm, English Men of Science, and simitar 
select groups showing predominance of the first 
bom. Sir Francis Galton in the 1674 Bng^h 
Men of Scknce st^y^ested that throt^ the law 
of prinuigeniture the eldest son was likely to 
become possessed of independent means and to 
be id>le to follow his own tastes and inclinations. 
Furthermore, he speculated that parents treated 
an only child and a first bom as a companion 
and accorded htm more responsibility than other 
children. More recent findings of Chittenden et 
al.^*^ showed differences betuveen sibUngs on 
grades and test scores that significantly favor the 
first bom. In the present national study, while a 
significant inverse relationship was found be- 
tween age order and performance on the intelli- 
gence tests used, the mean difference between 
the first and second bom was negligible. 
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Conditton of CtiiM at Birth 

itirfhu t'tf(hi. I lit- Mit^titn .trittv Umx^i mean 
}e\fl?i of both ntcajiurcd mtcllci iiul tic\cl<ipmcnt 
jtu! imfUci tual matanty am^mg I'.S. chttdren ot 
hclim atui abi*\c' luiimal birthw<Mj»ht than 

poiutils) arc iun!<»Utcat with fuKlinas iiom avail- 
able |irc\io4i?i HtudicH. HabMit) ct aI.J^^ in hi^ 
4oIlab<irativc |H*rmatal %\Uii\ anumg l^ycar old 
(>H*uon chtldren, ftnind thr mean IQ (Stanturd- 
Binet* the <i\ersi/.ed birlhweiuht ^nnip to be 
H.fi potntH bettiu ibove o! standard birihweijiht. 

VarttMis studies have been liimenied with the 
ettett id prentatuttty or l4>w btrthwet^ht on 
physiial and nuntai development. Weiner^^' 
inditated in his review cd avaiiable s^tndies prior 
ti» Viu2 that 4d the IH ^tiidie!» reported, inily 
one failed ft> find premattire ^tbjects at a 
dtsadvaniaiir in regard to IQ. More reeeni .st tidies 
ifl VVeiner et ^tl/**'^* have mdieated ihat impair* 
ment (inielleitual) in lovs birthwright infants is 
largely due to ASKOiiMvd measttrable indexe?* of 
minimai neur<#h^i<a! tmtdvement. Retarded 
growth in premature t>atdes has been attributed 
in many ta-ses to the effect of placx'ntaf i«*iuffi- 
iien< v. YiKhtda et al** recently demonstrated 
an altered pattern o( etierfjv* metabolism in 
leukocytes of pretnature («mall for ge^tatitmal 
a^e> infants similar ti> that ft nmd tn young 
intants with severe ptjstnatal protein*caltme mal- 
nutrition* thu** letidinu Mtppiirt to the concept 
that fetal ^^rowth retardation may be a manifes* 
taiion o< ma!nutr{it4>n in iifew, < In autopsy <»f a 
^rtnip «d smalt'for'^estationalage attd m^rmal 
bfrthweti;ht mtanis. Cha^e et at^^' hmttd the 
cerebellum to Ih» the area of the brain mcwt 
great I V affected bv intrauterine under* 
dev cxopment, 

Coftgi'nfifi! m id format to fix and fnrtk injuries. 
^itac the pupulasioti under study e\£ ludes 
imtitutifniaiized chilUren, the lack td a demon* 
str dile a'^smiation between measured intelli 
geme and the presetu e 4ir alienee of a congeni* 
tal malformation or injury identified at the tiim» 
of birth for T.S. children is not unexpected^ 
with the low prevaletue cd siuh cirndtticuis 
reiiirded «m the Imth certtiitate. The 1970 
rep«»rt «d a WHO Siienttfic (troup on Genetic 
Fait^rs in C»on«enital Malf<irmations*^^ in sum* 
ntart/in^ avaitalde research findittgs« indicates 



that about I pen^tu of all livebom and stillbt>m 
ihiKiren havir or wilt develop signs oi a luirtnful 
sin$(ie^gene trait atid that a further 1 percent 
hav .* ihroUMsomat abnonnaliticrs* tttatty ot 
whiih determine severe handicaps. In addition, 
some percent of all liv>4>om and siiUlntni 
ihitdtcii have iitn^enital ntaltomutitnts« as de 
tnuul Iiy the WHO gfitup. although* as many ot 
these affect intenial i>rgans« they tnay ooi in 
re< ognt/ed until Kmg after birth or at atitopsy« 
Ihese W*IH> estimates are generidly consistent 
with those for l**S. children from the presen* 
study* In a small propcntion* the \KUO rq>ort 
indicated there ts a knov^i terato}*enif agent 
e.g.« tnatertut rubella^ toxoplasmosis^ or ex- 
posure in early intrauterine life lo toni/ang 
radiation or to toxic a{^nt« or drugs. However, 
the majority of such ccmditions have a getietic 
Ciimpotient, and almost all have indiavt evi* 
cienc^e of an envtnminental component alM». 

Twin status. Naticmal estimates from the 
presient study showed twins to have rated 
slightly but not signifteatitly lower« cm the 
average^ than the sit^te^born child on the verbal 
compcment of the test (»f intetlcettuil develop- 
ment (WISCA^cH*abulary) and cm the test of 
intelleettial maturity (HFD). On the pertorm* 
ance component of intctlectuai development 
(WfSC BIock Design) twins did as well as mm* 
twins. 

't hese findings are somewhat less nurked than 
thme of Mittler*^ and Records McKeowtu and 
Kdwards'*^ in England and Husen*^ in Sweden. 
Mittier« tn his stttdy of 4-year-old English chil- 
dren (200 twins and HK) singletotts)« found the 
twins to be tnore retarded than the nontwins in 
tangtuge devebtpment and also found some 
tndicaticm cd' overall immattirity^ Record^ 
M(Keown« ancl^ Kdwards^ in their study of 
Btrminghan c hddrc*n (4R^9LH single bom and 
2.lii4 twtnsK shewed twins xo do less well cm 
the standard *'eJeven»plus** test of verbal reason- 
ing than mmtwitts. I hey attributed this primar- 
ily to lei^ frequent asscH^tation of twins with 
adults. Musen. ir. his study among 2«7C)Q single 
boms and 1«00U twins in Sweden^ fcmnd that 
tw*ins did not do as well on achi<rv*ement tests 
and it! school m.irks as the single bom. 

Much of the differetice between findings from 
the present sttidy amcmg U*S« ehildren and those 
from the English and Swedish studies is prob* 
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iitilv due to the tack of comparjibttity ok the 

Early DsvtfopnMtital Hfttory 

Waiking. Thv stunx^ asMuiatton lH»t%vecn ilv- 
iayed walking (Martitig alter IK inoiith^l and the 
huclkitual development and nMiurity of r.S» 
children in ihe prei^ent Mudy ^ conTiUteni wiUi 
prcvioti!» findingK among ^arunit^ groups in the 
poputatum. Dtmiighue et aK^* fiumd that only 
1 1 pen cut of taigit5»h children tn a ward for the 
nHnuaily retar<ied had learned to walk before 
the end o! the second year ci»mpared %vtth ?>5 
pi^nent of infants from a ueH4iaby clinic wh«> 
walked utuitdod by age 1 01 4 monih5^. Neligan 
and Frndham'*^ ttnmd from the Newcantte 
Survey ot Chtlil l)e\e{opmenf that chiWIrcn later 
eviUided fittm normal HchcHi! becausu: of mental 
defect* cerebral palsy^ or deafne%«i fthi>wed a 
si^nifttant deiay in vvatking unaidett 

SfhTih. Ihe relationship Iniween intvlK* 
^cnie. niea!iured in tht;i itliidy. and the 
trtardation t»f npmh dt*\eIopmetit is nearly as 
strcukg 4s that between iniettigetice and walking* 
TliiH alM» wuidd have !M*en expected ^ime the 
tn.tjt>r 4 ause^ *»t <peet h delay have generally been 
Utund t«» Ih» mental retardation, functicmat 
u*ntottotiaI)« brain iiymy, and hearing hiss****'** 
hi the Nen* astle Snrvey'**'* Neligan and Pnidham 
also bnntd that ihtklren later evcluded from 
normal school on accotmt ot mental defect* 
(crcbrat p.dvy. or ileafne^is shtiwed a signtficant 
dclav in using set* teiues. 

(Ihtldtcn in the present tutitmal study with 
articulation ptobU^nis (K percent c»f alt children) 
aUct had Iowc:r stattdard sc ctres cm tlu»se inteltt- 
getue tests than those whose parent itidicated 
they h«Ht no trouble talkitig. Ihis h consistent 
with fuidings cd Mattyti, Shec*han« atid Slut/**^ 
for mcntallv retarded pattetits in a Calilornia 
hospital Hhcre nearly one third had articidation 
dtsordcns. 



Medical Problems 

(Ioudiii«»tis affec ting the developmetit or huu* 
tinning ot the nervous system* pritnarily terehrat 
fptitw aiwl c/*//i*/nv\ have bc*en found repcMtedly 



to b^ more prevalent among the mentally 
handieanped than amcmg the general pop* 
ulatitm.*2 *4*46 In partteidar^ Drtllten et aLt** 
in their studies of the mentally handicapped 
children in Edinbui^h« in and outt^ide of institu* 
tionffc* found over cme-half it* have ecrrtiral paby 
and alunn cme^sivth tci have epilepsy* 

While the present study among UJS. children 
is limited to the ncminstituticmat poputaticm and 
heni^e enctudes a substantial pmporttim of the 
more scv*ea*ly mentaUy handicapped in this 
iountr)\ the relation of these ecmditiiMis to 
mea»uii?d intellectual develop>^^^ maturity 
is clearly apparent. Iliotre UJS. children with a 
histor>* of cerebral palsy« thou^ var>'tng sub* 
stantialty in performanec« obtained mean stand* 
ard scores cm both intetltgence tests that were 
more than I standard deviation below the mean 
for all children (lO and 21 standard score points 
lower« respectively); white those with a histcMy 
of epilepsy « who also varied widely in perform* 
ance. as a grcmp tested cme^third to one-half a 
standard deviation below the mean for all 
children (5 standard score points on the WISC 
and H cm the HKD). Ibojte with a history of 
epilepsy, but not the cerebral pabied« were less 
retarded tnv the Block Design than the Vocabu* 
lar> subtest of the WISC* 

For ihikiren with cerebral patsy atid epil^y* 
the presence or extent of mental deOciency 
\%c»uUi depi*nd on the area of and degree to 
Hhfch the brain was affected. 

Orebral palsy the grcuip i»f ccmditicms af* 
fee ting control of the motor system due to 
lesicms in various parts of the brain and cnriur* 
ritig as a result of birth injury or prenatal 
cerebral defect i^ more frequently asscnriated 
with severe mental defii^iem y. 

As summarised recently by Stores**^ previous 
research cm the cognitive function in children 
With epilepsy (amcmg whom proporticmately 
fewer appear to be mentally impaired) mdtcates 
that amcmg persons with epilepsy temporal lobe 
tcfsicms in the hemisphere dominant for speech 
caiLse impairment of verbal abilities (incttiding 
defects of retenticm and learning of verbal 
niiUerial); while |Mrrfo«^manc*e on tests of visuo* 
^pat iai c »r {H*rc*ept uat* mc »t c >r abili t ies and of 
memory for mmverbal m«tterial is impaired by 
lc*siotis of the tcm{N»ral Ic»Ih' in the notidominant 
hemispbcTc.***** 
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Ih toutt.tst with pationt?!, with temporal UAn* 
4tUik.s» ihtMi* with 'Nttitrcicphalii** epiUpsy 
have InxM! \h<mti t«» have no ohviott^ miMU<»ry 
iktVtU but to be impaired on tents of Mistaitiecl 
attention.** 

In further recent research cm the e«>nip irattve 
peittMmaiue ni>n!n^llUl^4»tuhmi epileput 
and nonepth ptii c hildren* Uteen and liattlane^' '^ 
ccnulucU*ci that the reason epiteptic chtidren 
ficoreii beltiH cxpeetamy )e\eb ai nhool 
achievement and latigita^e usage may be th.^t 
ptirentai expec taticmv tend to be lower for thetn 
than if they wca* n*»t epileptic. Ihis hypothcNi^ 
wcHild Ih* cotm»tent with ihe ptH>rer perfot*n- 
atue 4mot\g « htidren sihown cm the V%m .ibu 
lar> than on the BUnk Design !inbti^tis c^i the 
WtHCI from the proent «tudy. 

Pre%ion?i >(«nite% have %tig^Mited that th kiren 
with si^nitifaiit c^^n^enital heart defects e^pe* 
ciidly ol the iyamitic type^ way have «Ie!a>ed 
tiicaor devHoprnfMi and a higber-thunexpeeted 
ineideme of mctttal siubnormaHty**'*^ ecmjiis^t- 
cnt with fttidint^H from the present \ttidy amcm)* 
I'.S. c hildrrn^ Findings from these earlier stttdies 
were mixed with respt*et tc* the intlnenee of 
hemiKlynamiv severity ot the k*sion, but se\'crai 
suggest that emironmental deprtvaticm dtie to 
physical inc apacity may be a factor 

Prwdiool Experience 

The slight advantage evident in this >tudy on 
the meaNures of intelteetuai development and 
intellectual maturity c»f children whc> had scmu* 
pre^c bend edoc aiicmal experieme* vtich as that in 
kindergarten ot tuir^^ery* si*hcM>t» o\er those who 
had ncme is not im consistent with findings from 
several previous studies. 

McHugh/**^ in his 194t) study of children 
entering public schctol kindergiirten in a small 
town in New Jersey* found significant gains in 
IQ score resulting from preschcnd experience 
when the Stanford Btnet tests were given under 
standard i*c»ndittcms and when the initial test was 
ipven Inrlore any preschcKil experience. He 
further lomUtded that since these f^ins 
iKTurred so rapidly it was more likely they were 
due to better adjustment of the testee in the test 
situation than any real growth in intellectual 
cap«u*ity. 

Kariier studies cd* Wellnun** at the University 
cd Iowa Chikl Welfare Rm^arch Statitm found 
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that len^*jh of presch<K»l experience bc^vcmd 1 
year beai> a direct relation to the attic Mint of 
gain in tntcilectital capacity. 

In a uutnt>er of reports from established child 
researc h lettters throitghout the United States 
ittctttcttng those of Anderstm.** Bayley,^*»*** 
HircU^*^* Fr*«ttdsefi atui Barlow^** G<*odent»ugh 
and Maurer^^^ l^mscm*** Olsim and Hughes,^* 
aad Vc»aN^^ the investigators were unable to 
lonclude from the nrsults of their researibe^ 
that preschcHd experience has any appreciable 
effect upon the IQ. 

.\ subsequent study by Wellman and Mi<Iand« 
less'^^ at the Iowa Chikl Welfare Research 
Station found extdeture suggesting that teacher 
contac ts at the staticm preschtH>ls play a deHtiite 
role in the verl>al aspects of mental develop* 
ment. piUiicuUirly of children in their first year 
of preschool experience^ but that vertiat aspects 
of intelligence are not the aspects in which 
presch^Hil is most stimtilating to IQ change. 

More reiently CiciUvUi et al.^^* in their 
evaluation of the effect of the Head Start 
programs, foitnd slight bttt statistically stgnifi* 
cant superiority of ftilKyear Head Start children 
cm certain measures of cognitive dneUtpment^ 
In their review of the existing evaltuttive studies^ 
they also fotind that these preschool cttrricula 
achieve little unless they foct» on language and 
number concepts. 

SUMMARY 

This report ccmtains national estimates of the 
prevalence of selected congenital or other early 
developmental health pr<^lems and describes 
tla' telaticms^ip of^ selected aspects of family 
hackgrcmnd^ infant health status^ and early 
develcipmental history to the intellectual devel- 
opment and maturity of nonin$titutionali;&cd 
c hildren 6-1 1 years of age in the United States^ 
based on finding from the National Health 
Examination Survey of 1963*1965. For this 
national study, the probability sample of 7^417 
children selected was representative* and the 
7 J 19 (96 percent) examined were closely repre- 
sentative of the 24 million noninstitutionalized 
children 6*1 1 years of ^ at that time* 

'Fhe measures of intellectual development 
used were the short form of the WISC (Vocabu* 
lary and Block Design) and the modified HFD 
tests. 



The iiritu tp4t tinctiti)^ from UtU sUkdy arc ihat 

• I he rdatiomhip between ititelkitual ilc\cl- 
iipmem t>r tntdlevtuat maturity of i hiidren 
J! id the academic achievement i>f their 
^erond |i;irent^ «tr mother, %%.t*% ?<trorti» as 
that pre%iou»tv found for this gnmp with 
the edutational ic\cl of their (iv%l parent^ 
i>r father. 

• Children till years of age whone mot hern 
were foreign iu^rn generally did as^ well a« 
childa*n whiiM? mothers were natives 4>f thij^ 
vomitry on the ie?it* td inieilectiial develop- 
ment and intcitectu;d maturity u^^d in this 
study except tor yotmger childicn on the 
vertml ctitnpcntent i[\VtSCA%H:abular>*)* 

• Mean de\iation IQ silore?^ ot ihesse chiidieu 
fi-1 1 yc.u> of ase incrcajied with the age of 
ihetr mother and their father at the time of 
their hirih to a niaxiraum at :J5-:*9 years 
Un maternal age and 25-44 foi paternal 
age. *lh<ise whttne paryntsi had been 4>lder^ 
4t) year^i ox more for the mother and 45 
year% or older for the father* showed lower 
mean scores than those* wh<ise parents had 
been younger at the time these children 
were born. 

• The intelligence id children (mean de 
viatitm IQ) on both measures used in this 
\tudy was found ttt decrease ctmsistently as 
the number of «>ther live children in the 
family inc reased. When controlled on edu- 
Littimal K*vel (»f the iit^t p*irent» that 
pattern of indirect assoiiation with family 
si/e on the WISC Vcfcabuhuy subtist per- 
sisted but was less marked i>r consistent on 
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either the WISC Blcnk Design or the 
modified IfFD. 

• Children wh«> were of relatively normal 
weight at birth* 5-10 pounds, rated stgnirt- 
cantly higher on both measures of intettt- 
gente used in this study than those who 
weighed under 3 pounds or more than 10 
pinmds. 

• IVins were found to score slightly but not 
signidcantly lower than single*bom chil- 
dren on both measures t>f intelligence. 

• Children whose walking or speech was 
retarded beyond 18 months of age showed 
sigtiificantly lower mean deviation IQ*s on 
btKh measures of intelligence. 

• Prevalence estimates for medical conditions 
specifii*ally identified on examination or 
histi>r>' for these nonimtitutionalixed 

c hildren 6*11 years of age including ep^ 
lepsy, c*ea*bral palsy« mongolism* eye- 
muscle disorders, 4md heart and musctdos- 
keletal joint conditiotis were obtained* 
lliiise children with such medical eondi*^ 
tions tended to show signidcantly lower 
mean deviatitui IQ scores than children 
wtthcmt these pmblems. 

• Children with some preschiwl educational 
experience Lcm w*ht> had attended kinder- 
giirten or nurser>' school -generally showed 
some advantage in deviation IQ scores over 
th«>se without such preschool trainti^ even 
when the effect of the educational attain« 
metst of their parent(s) was held constants 

Comp;trisons with relevant findings from pre* 
vii»UH available studies are included. 
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APPENDIX I 



STATISTICAL NOTES 



The Sitfvey Design 

The tiampie design tor iln? swrcond cyck of the 
Iteahh Examinatiim Sur\tr>% simiiar to the one 
xisvil iar thr firsil lyclc^ wiu thiil of a multtstuge^ 
!itr;ttiftcd prohAhilsty sample of loose dusters of 
persims in iand4>aM:d segments* Successive ek* 
nicnts dealt with in the process of satnpling are 
primary' sampling unit {PSU)» lensius enutnera- 
turn district (ED), segment, h<msehold, eligible 
I hiid (KC)« and finally, the sample child (SC)* 

At the first *tage. the nearly 2*000 PSL'^s into 
ivhich the United States (including Hawaii and 
Alaska) has been divided and then grouped into 
sr>7 strata for use in the Current Population 
Sar\cy and the Health Interview Survey %vere 
tut t her grouped into M) superstrata for use in 
i:y<{c H of the Heahh Examination Surve>% The 
average shv of each Cycle 11 stratum was 4*5 
initlion persons, and all fell between the limits of 
J and 5,5 million, (irouping into 40 strata was 
fiiutc m a ua> thai aiaxuni^ed homogeneity of 
thr PSr's in<iudcd in each stratum, particularly 
With regard to degree i>f urbanization, get»- 
ijraphtc proximity, and degree of industriali- 
Mtii>n. Ihc H) !»trata were /ta^isificd into four 
htojd geitgraphii regions (each with 10 strata) 
<»t approximately equal population and itoss 
classiiled into four broad population density 
groups (each having 10 strata). Each of the 16 
ix^lls contained either two or three strata. A 
single stratum might include only one PSU (or 
i>aly part of a PSU as, tor example. New York 
City, which represented two strata) or several 
:»core PSU*s. 

take account of the ptissible effect that 
the rate of populati<m c hange between the 1950 
and I9ti0 census might have had on health, the 
10 strau within each region were further classic 



Hed into fotir classes, rsm^^ from tliose with 
no increase to those with the greatest relative 
increase. Each such class contained either two or 
three strata* 

One PSU was then selected from each of the 
40 strata. A controlled selection technique was 
med in which the pn^biUty of selection of a 
particular PSU was proportional to its 1960 
population. In the controlled selection an at* 
tempt was also made to maximize the spread of 
the PSU*s among the States. While not every one 
of the 64 cells in the 4 X 4 X 4 grid contributes 
a PSU to the sample of 40 PSU% the controlled 
selection technique ensured the samplers match* 
ing the marginat distributions in all three dimen- 
sions and being closely representative of alt cross 
dasstfications. 

Generally, 20 ED*s were selected within a 
particular PSU. The probability of selection of a 
particular ED was proportional to its population 
in the age group 5 9 years in the 1960 census, 
which by 19t>3 roughly $^>proximated the popu* 
lation in the target age group for Cycle II. A 
similar method was used for selecting cme 
segment (cluster of households) in each RDt 
tlac h of the resultant 20 segment* was either a 
botmded area or a cluster of households (or 
addressee). All children in the ^ range 6*11 
years normally resident at each household or 
address were considered ECs* Operational con^ 
siderations made it necessary to reduce the 
number of prospective examinees at any one 
location to a maximum of 200. 'Hie EC's to be 
excluded for this reason from the SC group were 
determined by systematic subsampling. 

The total sample thus selected for the exami- 
nation included 7,417 chUdrcn (SCs) from 25 
different States in the age group 6*1 1 years, with 
approximately 1,000 at each of the single years 
of age. 
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Reliability 

MiMjitttcmeiit uul aiisc^^mrnt pr€Kt*s?$oi cm* 
ployed in iht* uney were ht^h!\ *$tandardit^cd 
and cUhcIx c i .:roIlcd» Oi lourse this dtn^s not 
miMn that the v ^Nresptrndeme hetweett the real 
H«»rid atid the nu.vey resuh% inexat t. Data (rom 
thv*ui%e\ ute iiiipeifeet t*>i Uttee major reaHOti*»: 
(i) re%uitH are subject to ^mipliii^ error. (2) the 
artual eondm t of a 9&ur\ey tie\er agrees^ perfectly 
with the d«*Nign* and (3) the measurement i»r 
a!i5ie^Hment pnH*et»}ie5» themselves are inexact cvvn 
thtmgh standardized and i*ontroUed« 

The first report an Cycle II* describes in 
detail the faithfulness with which the sampling 
design was carried out. It notes that 7^119 out 
of the 7,417 sample children were examined. 
ITiis is a respottse rate of 96 percent* The 
examined children w*ere a highly representative 
sample f»f children of this age in the noninsti-^ 
tutiotiai p4>pulation of the United States* The 
response levels for the various demographic 
subgrotips incltiding those for age* sex* race« 
regtcm« populaticm density* panrnt^s educatiotial 
le\el, and family income- show no marked 
dtffetentiaU. Hetue it appears unlikely that 
niinrespiuise ciuild have biased the findings 
markedly in these respects. Further descrtpticm 
<if I he sample design and estimatitm procedures 
tsc<mtained in a subsequetit report.^ ^ 

Ihe getieral measures used to ctmtmi the 
qtiality of data fn»m this survey have been cited 
previously ♦* as have thi»se relating specifically to 
the p<ychi>logical test measures.^ 

Data recorded for each sample child are 
inflated in the estimation prcKess to characterize 
the larger universe of which the sample child is 
representative. The weights used in this inflatiim 
proics?! are a prodttit of the reciprocal t)f the 
prohabiltty i»i Hclevting the child* an adjustment 
for ntmresponse cases* and a poststrattfied ratio 
adjustment that increases precision by bringing 
survev results into closer alinement with known 
i\S. poptilaticm figures by color and sex for 
single years of age 6 thn>ugh 1 L 

In the second cycle of the Health Examina- 
tion Survey the sample was the result of three 
stages of select 44 m the single PSt* from each 
stratum* the 20 segments from each sample PSC* 
and the S(:\ Ironi the KC*s. Ihc probability of 
seie< ting an individital child is the product of the 
probability of selcititm at each stage. 



Since the strata aa* roughly equal in pc^pula- 
(ton si/e otid a tieariy eqttal nttmber of s^tmplc 
ehildreh were exaiiiined in each s;miple PSl\ the 
sample design is essentially self-weighting with 
respect to the target population; that is* each 
child <i through 1 1 years had ^out the same 
priibabiiity t>f Ining dmwn into the sample. 

Ihe adj tistment upward for nonrespimse is 
ititended to minimise the impact of nonresponse 
on final estim«ttes by imputing to nonrespimd* 
cnth the characteristics of **stmilar** respondents. 
Heix' similar respotidents were judged to be 
examined children in a samfrfe PSU having the 
same age in years and sex as children not 
examined in that sample PSU. 

The poststmtified ratio adjustment used in 
the second cycle achieved most of tlnr gains in 
precision that would have been attained if the 
sample had been drawn from a populattcm 
stratified by age* color^ and sex and made the 
final sample estimates of peculation agree ex- 
actly with independent controls prq>ared by the 
Bureau of the Census for the noninstitutional 
VS. population as of August U 1964 (at^rox* 
imate midsurvey point by color and sex for 
each sit^le year of age 6 through 1 1* The weight 
of ev*ery responding sample child in each of the 
24 age* color* and sex classes is adjusted upward 
or do%vnward so that the weif^ted total within 
the class equals the independent popubticm 
control. 



Sampling and Mmirecnent Error 

In the present report* reference has been 
made to efforts to minimise bias and variability 
<>f measurement techniques. 

Ihe probability design of the survey makes 
possible the calculation of sampling errors. The 
sampling error is used here to determine htw 
imprecise the survey test results may be because 
they come from a sample rather than from the 
measurements of all elements in the universe. 

The estimation of sampling errors for a study 
of the type of the Health Examination Survey is 
difficult ft>r at least three reasons: (1) Measure- 
meva error and '*punf** sampling error are 
confounded in the diata it Is not easy to find a 
procedure which will either completely include 
lH>th or treat one or the other separately* (2) the 
survey design and estimation procedure are 
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complex and accorduigly require compiita- 
tkHBaiiy involved techniques for the calculation 
of variances* and (5) thousands of statistics 
come from the survey, many for subclasses of 
the popubtion for which there are few cases. 
Estimates of sampUi^ error are detained from 
the sample dau and are themselves subject to 
sampling errot» which may be large when the 
number of cases in a cell is small or occasionally 
even when the number of cases b substantial. 

Estimates of i^>proxlmate sampling variability 
for selected suttstics used in this report are 
presented in the detailed tables. These estimates 
have been prepared by a replicatbn technique 
tlftat yields overall variability throt^h observa* 
lion of variability amoi^ random sid^tamples of 
the total sample. The method reflects both 
**pure** sampling variance and a part of the 
measurement variuice. 

In accordance with usual practice, the interval 
estunate for any statistic may be considered the 
range within one standard error of the tabulated 
statistic with 68^rcent confidence* or the 
range %iHithin two standard errors of the tabu> 



lated statitttct with 95-percent confidence. The 
latter is used as the level of significance in this 
report. 

An approximation of the standard error of a 
difference d^x-y of two statistics x and y is 
given by the formula 

M^re and Sy are the sampling errors, 
respectively, of x and y* 

ShmN GMsgoritti 

In some tables nu^tudes . re shown for cells 
for which the sample doc b so smaU that the 
sampling error may be several times as great as 
the statistic itself. Obviously in such instances 
the statistic has no meaning in itself except to 
indicate that the true quantity is smaU. Such 
numbers, if shown, have been hiduded in the 
belief that they may help to convey an unpres* 
sion of the overall story of the table. 
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AmNDIX II 



DEMOGRAPHIC AND SOCIOECOHOMIC TERM$ 



Agf. The recorded for each child was the 
age at last birthday on the date of examination, 
llie age criterion for incltiuon in the sample 
used in thb surv ey was defmed in terms of age at 
time of interview. Since the exammation usually 
took place 2 to 4 weeks after the interview* 
some of those who were 1 1 years ok! at the time 
of interview became 12 yean old by the time of 
examination. There were 72 such cases. In the 
adjustment and weighting procedures used to 
produce national estimates, these 72 were in- 
cluded in the U -year-old group. 

Hace, The age order of the child b their 
relative ranking by date of birth. Race was 
recorded as *Vhite;' "Negro*" or **other.** 
**Other** included American Indians, Chinese, 
Japanese, and all races other than white or 
Ne^ro. Mexican persons were included with 
**whtte** unless defmitely known to be American 
Indian *x of another race. Negroes aiui persons 
of mixed Negro and other parentage were 
recorded as "Negro.** 

Geogn^hic regiotu -for purposes of stratifi' 
catiim the United States was divided into four 
get^aphic regions of approxitnately equal popu- 
lation. These regions, which correspond closely 
to those used by the U.$. Bureau of the Census, 
were as follows: 



Region 
Northeast 



States included 



, . Maine, V'ermont, New Hamp- 
shire, Massachusetts, Connecti- 
cut, Rhode Island, New York, 
New Jersey, and Pennsylvania 
Midweikt .... Ohio, Illinois, Indiana, Michi* 
gan, Wisconsin, Minnesota. 
Iowa, and Missouri 

Somh Delaware, Marylaivi, District 

of Columbia, West NHrfpnia, 
Virginia, Kentucky, Tenn> 



esMe, North Cardtna, South 
Carolina, Georpa, Flcnida, 
Ahdiama, Mississippi, Loui«- 
ana, and Arkansas 

West Washington, Oregon, Cali- 

fomia, Nevada, New Mexico, 
Arizona, Texas, Oklahoma, 
Kansas, Nebraska, North 
Dakota, South Dakota, Ididio, 
Utah, Cokmuio, Montana, 
Wyoming, Alaska, and Hawaii 

C/rNn md meid.-'WiA definition of urban and 
rund areas was the same as that used in the I960 
census. According to titu definition, the urban 
population was cotn|>rised of alt persons livii^ in 
(a) places of 2,500 inhabitants or more incor- 
porated as cities, borou^, villages, and towns 
(except towns in New England, New York, and 
Wisconsin); (b) the densely settled urban fringe, 
whether incorporated or unincorporated, of 
urbanized areas; (c) towns in New England and 
townships in New Jersey and Pennsylvania that 
contained no incorporated municipalities as sub- 
divisions and had either 2,500 inhabitants or 
more, or a population of 2,500 to 25,000 »nd a 
density of 1,500 persons or more per square 
mile; (d) counties in States other than the New 
England States, New Jersey, and Petinsyhrania 
that had no incorporated munidpalities within 
their boundaries and had a density of IJ500 
persons or more per square mile; and (e) 
unincorporated places of 2,500 inhabitants or 
more not included in any urban fringe. The 
remaining population was classified as rural. 

Urban areas are further classified by popu- 
lation size for places within urbanized areas and 
other urban places outside urbanized areas. 

Family income.~The income recorded was 
the total income of the past 12 months received 
by the head of the household and aU other 
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household membcR related to the head by 
btood« marrti^{e» or adopt Urn. This income was 
the gross cash income (excluding pay in kind) 
except in the case of a family with their own 
farm or business, in which case net income was 
recorded. 

PartnL - A parent was the natural parent <»r, 
in the case of adoption, the legal parent of the 
child. When both jments were present in the 
househc^, the mother is referred to here as the 
second parent. 

Gmttiiiaiu A guardian was the person re» 
sponsible for the care and supervision of the 
chikt He (or she) did not have to be the legal 
guardian to be considered the guardian for this 
survey. A guardianship could only exist whoi 
the parent(s) of the child did not reside %vithin 
the sample household. 

Head of household. -Only one person in each 
household was designated as the **head.** He (or 



she) was the penon who was regarded as the 
**he^** by the members of the housdhold. In 
most cases* the head %«ras the diief ttfeadvvinner 
of the family* althou^ this was not always true. 
In this report the head of househc^ is jAao 
referred to as the first parent. 

Education of fhtrent or guardian.- Thh was 
recorded as the hig^t graife completed In 
schfx>l. The only grades counted were those 
attended in a r^|;ular school where parents were 
given fonnal eduoitiim in gradea public or 
private schodb, vidiether day at n^t school, 
and «diether attendance was full m part time. A 
**regular** school is one wfatdi advances a person 
toward an elementary or high school i%loma, or 
a college, university, or professional school 
degree. Education in vocational, trade, or busi* 
ness schoob outskle the regular school system 
was not counted in determinit^ the behest 
grade of school completed. 
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APPENDIX Hi 

HOUSEHOLD QUE$TIONNA«E AND MEDIAL HISTORY ITEMS 



48«); 4? lt.S.C.* AH tnformAtum whkh ^outJ p^fmit tiU-mtfu aiioti the itidividMuil wM be hpM Mnctly 
cimf idrntiaU will br ufted only by perstms fnKA|^«Hl in .iml fof the ptirpas»r>. of the tiitrvry And will not btr dii.- 


FOflM NHS-KESi^a U,». OEPARTMtMT Or COMMC^e 
(n0 9««9» BMltKAU OF THC CENSUS 

ACriN^ A« COLkCCriNa AttENT rOfI THE 
U.S. f»UBUIC HEALTH SeHVICt 

NATtOHAL HEALTH SURVEY 


2. («) AdaivHH ot dt'HcriptUm of loc'attoQ (ineliide rity^ y^ofi^t and StatO 









isr 



fSftfM MtUIOIWMl* toft— rf. 



mttm. 



w«rE y«M hPtnt 
(Ch^^k or wtHm in mmme ol eotifiCr|f> 



jForriga couatry 



9, WMf is tiM hiflliMt grodb yew amititi H* tdwolf 

fCiref* hf4ft«at tfrMt* •(MitrfBrf or mm* '*(Vaii*.'0 
.(If atteaded, ask): 
(•) Pid y«M f tnteti Als «ra4* (rMi)t 



Eiem.... 12 3 4)67 
Higli.... 1 2 » 4 
Collrite 1 2 ) 4 



tJMlilllriyiilllUilE 



U Which of iImm tncofli* 0r«w^ t9ft—mm fMrt c<Mbto«4 l«iify bieaiM far itM »Mt 12 

Mitr ..*•« 'show lacone Flash Catd HES-2(b>.) Induit !«««• tnm dt sotMCM, •wch wiifw. 
■dwiM, ranf* fr««i profMrfy, S»elat SM«rt«y, «r wtirMMntbMofHs* help kam f«la»l¥M, eic. 
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3. 



■sraniMMiME 



COHnDtNTlAt - N iti »vu/ ih j!th Kurt cy ts authm 



^v». 4.M .^.C, .^4Ji *. A//m 



s%*J (fry riirA//<- / c^n* '•^♦^ | 



;>»m,7f iff u //, iJuut f// Ire i&e/a stnctiy conffdenttitl. uiV he kseJonty hy persf>m$ engaged in 

anJ 'Qf tK^ purt**si's th sun * \ and u tll not be dt&ctoseJ or released io others for any otker purf^oses (22 FR It^S^k 



HCAl.TH« eCHICATlON. aHO WSuMflK 
f»UOUtC HeAUTH MUVtCfi 
>*ATlOHiAw HEALTH SUAV&V 

CHILP'S MCmCAL HISTORY * Porwit 



MES*256 





tSOMftNT 


ftftHlAk 


eou. NO. 











son:. PleAHd complete xhi% form by cfieckiog tbe correct botes Md/or fitiiog in the blaftks vhete i^icAbte. 

Vhen you havi? Ciunpleted it. keep it oatit tlie represeatAtive of the Keolth E«MtMtioo Survey eolte on you 
^xthm A few J4v%. if tbrrr «ifr «»4^me questions you do iiot iraderstood, plesse complete the otbers siid tbe persoo %^o 
iMinrs tor the lorm wt It help vou with the ones thst were imctear» 



1 9^r.m 

it^-Mt » W^le ? ; Female 


t. ASS 


». OATS or otatH ^iicMtl^ Asov 




S. WAS THtS CHtk.0 OOltll %H A HOSrtTAkt 

1 iea t a » CJ D«B*t toow 



IF YKS: ((^urstton S) 

S . Abi>ut how long did you (tbe sMitber) stay in tbe hospital after the baby was born? 

t : I week or less « O 1 to 2 weeks » ['T Over 2 areeka 4 □ t>on*t Imov 

H. If mother sitayed ov^C ^ ^e^k* ^hat was tbe reason for staying that long? 



< .\bout how long did the baby stay in tbe hospiul? 
fin • . , 1 week less t O 1*2 weeks > ^] Over 2 weeks « Q Dott*t know 

D. If the baby stayed over 1 week, what was tbe reason for staying that long? 



It4t 



S. ABOUT HOW MANV POUNDfi 010 THE OA9r WtlOH AT nmTHf 

» tender 5 " S.JO a f i Over 10 4 CT Don't know 



a. WAS tHEf^C ANVrHIMO UMUSUAL Oft WAS ANVTHINO WMOMQ WITH THK »AttV WH«H H«( SNt) WAg •OIIHt 

I Yes « : ^ No » Orto't know 



IF YFSr 

.A. Vhat Wits the matter? 



B. Vbat did the doctor say caused this? 



e. WHILE VOU (THC MOrneR) WCRE I^HCOMAWT with THIi ChILO OID yOli HAVC AWV MCOICAt. i»fiOBuesis 
OR COM^tCATlONS* 

♦ : Ves a f : No i PH Dnn't know 

IF YES, what kind of trouble did you have? 
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■t^ • >^ laraipf Mitti mE 

A. About how many mtntthv prentt.tiit wt* rc yv»w when ycm fif^t a <^e<ir> 
t : LeHH than ? Mo 6 * ^ ' Over 6 # t 5 tkm*t know 

B. Abottt huw ttwny times 4Uo|5cthcr di4 you a doctor while you {the mother) were pregiuuit? 
t • None 4 lu% ^ , 4 Of more 4 , ' Don't know 

t2 OjO you <THe *lOTH€m hAV^ ANV TROUftL.C WITH THE PWOHAHCY OH BIRTH THIS CHIUO^ 

% Ye«< No » , DoQ*t know 

!F what was the troid>le? . ^^..^ -i... 



tft WAS THE CHttO BFtCAST 

I Yes a; Xo 4 r;/! D<«»'t know 

A. tF YF*S« for tkhoist how many montha waa he(she) breiut 

, Leaa than 1 2 - 1 6 $ Ci 0»er 6 4 C 
fi. When hreast feeding waa stopped, how eaaily did the baby accept the change? 

t ' ; No problem « Z2 Some prcAIem % Q Omaidermble pciMem 



<A4I 


fe. 


ABOUT HOW QUO WAS THC CHtUD WM^N H£(ftH£) riMT WALKSD BY mWftU^t 

t ; tender t year otd g ; ; Between t 
Over IV^ years old 4 : Doft*t know 






Ae -.OW Old was THfi CHtUO WHEN HCf$HKt SFOKt Hit rifWT MAU WOBOt 

t Cilifrt T vi»ar o!d i \ Between t Md tMl yearn old 
« ; * Over 1*^ yearn old 4 f ! Don't know 


!♦ ♦ 




CHtuORfM UEABN TO 00 THf N0$ WtKE lATtMO BV THfMSCUVeS AND TAUKtHO AT DtFrSBtNT ABBS. OO 
* vrti* T«iK,rf ^*atl ft liiA<L ira»frriAi l V ff^lgf IM LWamitMa TO OA TMIMBft. ABDUY f Vt^AOB. OB iOftlft^ 
WHAT a^pwgft THAN otheb CMIUDBBMT 

1 Faster than other children t r;z About the anaie % Q Slower a C] Don*t know 


tin 


la- 


OtD HE(SHE) GO TO KtNOERGABTEN OB NU^SfBY SChOOU BB^OBt tNTEBlNII^ THE rifltT OBADE* 

% Ye« i • No > Don*t know 




ta. 


HEBE \% A LIST or DISEASES THAT CHICOBEN SOMETIMES HAVE. HAS THIS CHtUD EVBB HAD: 



tf yea, about how 
old at the time? 

IL Kpilepsv? t r i Yea ^ Age * C] » CI D^*« 

J. Cerehra! paUey> % \ Yok-^ Age 1 1^*} No » HI Do"** 

»«. Htne A«e SOME otmc« k»nds or ilunesss* on conditions some cmilohen have, hm youw child 
fcvew MAO ^ . 

K. A hejtft fflunnuf > i ". Yes * L' : No » C3 

^. Anvthing wfon^- with i Ye» »': iNo > (71 »xi t 

his{h«> heart? ^^^^ 
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VITAt AND HEALTH STATISTICS PUSUCATION SERIES 



FormeHv Publte Hasttfi Sefvice Publie&tten Nc. 1000 



Sertes t. /•n^ttimi^ arui </»//# <'f//>n «v/jov'«.--Hc|virtHHhlch Je^crUvihovU^nvTalpai^ran t>t the Nathmal 
m .* •ttu-r it- r< il tv\ • ^ v ! • nn U . t.tw Htu* tlu- ^l.it.i, 

5<*r/**« :v thztti 4*mliiutrm iinJ /^/#'*/.s iv-v.»)r< //.-^MUilic.'* <»1 nc\% 2«titUtkMt i»u*thtnKtU>^- incttkilng: expert 
nient il Xv^t,^ ..t Mi tn vcv tt»t'!t»Hl . >uidfc> • »t vit.i! >tatf.sllc> ct>Htvtttm mi;^iodH, m-w anatytfcal 
tfclmiqucN. tfvc w iluatiMiiH uf rcli iinHty co|kvU-aUat4,amtrlbutU«h to Htatf«itica) theory. 

S*'rn*H Aft*:!\tnynl >*j#»/^ .s — Kcj*»rtH |u i scntfn»i .m.tlytical intvrprctivt* sti^lU^HKiPi^^lun vital ami health 

Scn. H •/» lhu uffuftf> ^zf\/ t tfniHh'tt^^ iv^ii-.S,-^; in d rii^»ri- ot tnajor c.»m:ntttiH'.N amcernvM Htli vital and 
hfjhh .-tatl>ti%v-. .ml .i.Min.rm- ^^. t- i; fn^nfcl vlt»il rt^tstration laws aiuJ 

.Sf'r^rs I'\ iKf,: *rnm fh Ihulti: Inf. rr., u Styr. vt tti41o^ .m iffm-N.., .KcKkulal injurUs, ai*vaWtlty» u*4e 
•.t -r^^pifil n.x'fh it. tn » .tt*u-r / '-rviv v -, .m^t nttrct (u\<!t{i*ri't itinj tiipiCN^ Kined trti data 

S*rf* >r;. /'.;.'.: J*/. //.u7'/ / i'-w'''?*^^' '^ >.***v »-\.--!>tta !r«»t^ Iifivl t.*\jiidnitN>n, tt\ntln^. a 

^nl t-i »t Ji.ttr..n.,l - m-i k tl: .» . Ivtli in, nutJnstitUtlona! {HH>u!jlf.»ti pt^'vUh- the bjslh for two types 
• i.rt-! 1 rin^ .*f ?!.• ;?.»..!k itK .?vnni ? pr^v lUn.^* s|k . jfiv- i^^>t^4Nv^ In the t^ntted 

: t;M '! . jMjvi|.t» wyU y. - p.^ * f. » phvsu .it, ptiV.sUi|4>>»ual, atut psycho* 

• • :*: V 1^: • "^j Iii :t !i* .ii; .: ; t/ III p is> . 

.s. r;. s . fro/w /ri?i/;/i#.*/./ru/ Pop^fUfmn S;*k t , \s --Matj.^tu s rvf ifinc totlH^ health cturiK-tcrtHtlCH of 

•r .n • in tn-riri:^; n , ' rluMr fr.t tl. «l. nu- --in/, ititt |vr-*rtnl c ire ri\ffvt-d, h.u»i^! mi national 
. i * : .V -t li I; i.:- vt;t ; ••t.\ i.hr..: t*.,-^ i-'\ti i-. in ? ^itoph . tl.\- ri'sKfcnt.- 4>r patients, 

Vr;* s /V. v.-m t*;. /^^^^•;*^/ f fsrh.:y,\ S4r>. \. --^t iti.-tU - rilatjfu* t • i-. '/el patients in &hort-.Htav 

' it :'. : . n * It: ; I • T ; it? -nt t< i*.ir t- in ♦ n iTi'ni.il .*^.<Mm1i i.* ; ts|iit.*|.-i, 

\ V l u'^i ftt h*iilf*. ^ . s^^'iti i V f^/.,v//,..y. >• aw,/ /<itv//^/f5,*HP..>tatiMtio.H «>n tb4' mmilvrs^ gei^raphic dlKtii** 
!..!••!'.. mi*.»:»: . ::e .ith » ...u: ct- in. I ij J j Hit f^l5v Milan -.dt nti,-t.>, nurfciCi^. other health 

• i;- ;J jM nr.. ♦ • d , -Vf itU» h-^tt,* ..^ ? »UtpltiiTtt f'.rffftivs. 

N.r..N. /t/u •ri.'/. If } ^!,titi».^ wn ti..'rtfMt\- nth* r th m fmhj led in ret'ular annual or 

V --.t-.tx r r -.f t-— i d ifulv.-i - t*v ►•iM- .t * '.«th, ai^\ .ind .iTht r drniMjrrapltii- variables, also 

r i; hi.' jh : tj!» • ' a; 

.S.'r*.\s /^;.%; wr./Z'.'w m:ry/u**. ufjJ ^.^..^c • .n't-u- j^tatf.-Hes an nutalitv , tnarriape, ami divorce 
••♦••er thin Ui in r-,«tji},r annti d f»r niontfdy repttrtH^ptX'tal analy.^H by demnj^rapltfc 

V »ri d»le>, aU" *rt »| ?»!t m ! tinji- -^erU-.- m 4K>%<-%, Mu ite- nf fertlffty* 

* 

.'u rns l->!,. rritrr, th- Wift-itutl \'tt,ittt: .v*; ,-. M.Hlstii»i »in rh.».-.icteHMtic« <>f HrthH 

<f« 1 i'Mthx n-it .1%- itt ihl- fi \it.ii, r. vurJ.x. • in -j.impK- !sur*-e>*s f<u*rnmlng from these 

•-. ..r-.i-. lu itni? -mti f' t f i. fjt.--t ilin* h>- r.(vi<H 'inomic class. haKpit.il experience in ttie 
!i t •/••.ir .if lif-- nwH. li . .r ^.'rja. ;\*.-4n.im-v. luMtth Insur.imo coVfrauf . ttc. 

' «r 1 !i • •••I 4: iAi- , w- 1'..- 1-.; Offico of Information 

National Center for Health Statist&s 
Public Health Seivice. HRA 
Rochvttle.Md. 20852 
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